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Fiat’s 
line of trainers 


FIAT G82 


Max. speed 580 m.p.h. 
Range 840 miles 
Service ceiling 42,650 ft. 


FIAT G80-3B 


Max. speed 520 m.p.h. 
Range 625 miles 
Service ceiling 37,700 ft. 


FIAT G 80-1B 


Max. speed 530 m.p.h. 
Range 620 miles 
Service ceiling 39,400 ft. 





FIAT G59-4B 


Max. speed 370 m.p.h. 
Range 525 miles 
Service ceiling 39,700 ft. 


FIAT G49-2 


Max. speed 230 m.p.h. 
Range 1,070 miles 
Service ceiling 24,000 ft. 


FIAT G 46-4B 


Max. speed 193 m.p.h. 
Range 580 miles 
Service ceiling 17,700 ft. 


FIAT pirezione AVIAZIONE — CORSO GIOVANNI AGNELLI 200 TURIN (italy) 
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All the features 
of a standard typewriter 
yet a portable “‘ portable ”’ 
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shorter braking runs . 


For safer 


more economical 


operation 


economical operation. 
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specify : 


** Braked run of 2,580 ft., 
reduced to 1,620 ft.” 





** Maxaret braking increases 
allowable landing weight by 
14,500 1b., and take-off 
weight by 1,600 lb.” 


“* Take-off and landing easily 
performed on runway com- 
pletely covered with ice. 
Flying impossible without 
Maxaret.”’ 


tyres, wheels 





and brakes 


INCORPORATING 


"‘MAXARET”’ 
Anti-Skid 


units 


Further details from: 
LTD. (AVIATION DIVISION) 


COVENTRY - ENGLAND 


DUNLOP RUBBER CO. 
FOLESHILL - 
DEPOTS THROUGHOUT THE WORLD 
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Clearly the greatest advance in aircraft braking 
since the Dunlop Plate Brake, the Maxaret— 
another Dunlop development— means 30% 
.. higher permissible 
payloads . . . the elimination of wheel skidding 
and tyre scrubbing damage . . . added safety 

in emergency. This simple compact unit—fist- 
size and under 5 lb. in weight—allows maximum 
braking at all times with no danger of skidding. 
Suitable for most types of aircraft and landing 
wheel arrangements, the Maxaret Anti-skid Unit 


constitutes a major contribution to safer, more 


> READ THESE EXTRACTS FROM 
ACTUAL FLIGHT TEST REPORTS 


“ Braked run without 
Maxaret 1,570 ft., two tyres 
burst... braked run with 
Maxaret 1,055 ft., tyres 
unmarked.” 


** In general... they effective- 
ly increase length ef 2,000 
yd. runway by 800 yd.” 


“Very satisfactory results 
with reductions of landing 
runs of approximately 30 
per cent.” 
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America’s first jet transport is in the air 


This is America’s first jet transport, the 
Boeing “707,” pictured on the historic 
occasion of its first fight. When it lifted 
off the runway it marked a milestone in 
world aerial transportation. 

The airplane you see is a prototype, 
built to carry forward flight test work 
and to demonstrate to commercial air- 
lines and the military the advantages of 
its advanced design. 

The commercial version—to be known 
as the Stratoliner—will carry from 80 to 
130 passengers. It is designed to fly 
nonstop London to New York—in less 
than seven hours—yet serve efficiently 
over shorter routes as well. 


In the first week the Boeing prototype 


made seven flights, ranging from one and 
a half to four hours in duration. It was 
flown to altitudes above 42,000 feet and 
at speeds exceeding 550 m.p.h. A con- 
tinuing test program will enable Boeing 
to prove out all details of the design, 
systems and installations. 

The experience gained in building 
and test flying the prototype has an 
additional advantage. It makes possible 
delivery of a better production model at 
a much earlier date than would be pos- 
sible without such specific prototype 
experience. 

It is logical that Boeing should have 
undertaken this project. No other com- 
pany in the world possesses such a back- 





ground of experience in designing, 
building and flying multi-jet aircraft. 
More than 14,500 hours of aerodynamic 
research in Boeing's wind tunnel and 
more than 5,000 hours of test and re- 
search flying have gone into the develop- 
ment of the B-47 six-jet medium bomber 
and the B-52 eight-jet heavy bomber. 


In addition, Boeing has built more 
than 600 B-47s at its Wichita plant and 
production B-52s are now coming from 
the Seattle plant. 

America’s first jet transport joins the 
illustrious company of the earlier pio- 
neering Boeing airplanes that opened 
up new eras of military and commercial 
aviation. 
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An installation of Timken tapered-roller bearings in the gear-box of the Saunders- 
Roe “ Skeeter” helicopter. This design has a number of interesting features, 
including the straddle-mounting of the pinion, and the mounting of the bearing 
inside the crown-wheel. 


Drawing reproduced by courtesy of Saunders-Roe Ltd. 


MADE IN ENGLAND 


Regd. 
Trade Mark: 
TIMKEN 


tapered-roller bearings 


BRITISH TIMKEN LTD., DUSTON, NORTHAMPTON; AND BIRMINGHAM 
Telephone : Northampton 4921/8 — Telegrams: Britimken Phone Northampton 
Subsidiary Company : Fischer Bearings Company Ltd., Wolverhampton 








Coastal Patrol — Seamew Patrol 





Because of its low land- 
ing speed, the Seamew 
can alight in an extremely 
small area. Tyre sizes 
can be easily changed to 


suit terrain. 
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The two position tail wheel gives the 
advantages of a tricycle undercarriage layout 


for landing, while retaining the desirable features of 


the normal undercarriage for take-off. 





Seamew-—a tough, economical, all-weather 
submarine hunter. From an emergency coastal airstrip 
the Seamew can be airborne in a short distance to 


operate a wide-ranging patrol. It can conduct a 
maritime search with up-to-date radar equipment 

and use a variety of weapons to effect a kill. However 
rough-and-ready the airstrip, it can land back safely — 
with its low stalling and landing speeds and 

fixed, rugged, shock-absorbing undercarriage. 











The Short answer 
isthe Seamew 





Generous flap surfaces contribute 
to the very low stalling and landing 
speeds. The Seamew is easy to fly 
and exceptionally manauvrable. 








IN QUANTITY PRODUCTION FOR THE ROYAL NAVY 


Short Brothers & Harland Limited, Queens Island, Belfast, N. Ireland. — The first manufacturers of aircraft in the world. 








For short and medium range air traffic... 
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PROPELLER-TURBINES 


Bx 


COMPETITIVE 
TON-MILE COST 


Bx 


ADAPTABLE 
PASSENGER/CARGO 
ARRANGEMENTS 


Ww 


BACKWARD FACING 
SEATING ARRANGEMENT 


Bx 


EASY MAINTENANCE 
AND OVERHAUL 
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The Fokker F.27 “ Friendship ", 28-36 
seat short and medium range airliner 
with two Rolls-Royce “ Dart” propeller- 
turbines, has been specially designed to 
fill the gap between small feeder liners 


and 40-50 seat aircraft. 
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ROYAL NETHERLANDS AIRCRAFT FACTORIES Cfokher 








AMSTERDAM - SCHIPHOL -Z 


568 


TEL. ADDR.: FOKPLANES 


Sond” 


International 


Tre part of Bendix in the technical progress of 
aviation is vast and varied. Because Bendix has 


always anticipated aviation’s next advance, every 


plane that flies, in some way, relies on Bendix Creative 


Engineering. 

Bendix weather instruments provide the vital 
data for flight plans. Bendix filters guard the 
fuel used by engines equipped with Bendix 
starters, generators, ignition and fuel systems. 
Bendix automatic pilots, instruments, radio, 

actuating mechanisms, and other scientific devices 
surround planes with safety and guide them to port. 

Bendix is first in fuel metering systems for jets, 

ram jets and turbo-prop engines—a leader in landing 
gear—the world’s largest producer of Aviation Instru- 
ments and Accessories—the standard of major air- 
lines in radio and other electronic equipment. 

When you see the name “‘ Bendix Aviation Corpora- 

tion ’’ on any product, you can buy that product with 
complete assurance that it is the final word in creative 


engineering and the last word in quality. 


Bendix 
International 


Division of 
Bendix Aviation Corporation 
205 East 42nd Street, 
New York 17, N.Y., U.S.A. 
Cable “Bendixint” N.Y. 








4147 MILEs 4200 MILEs 3650 MILEs 
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PARIS CHICAGO COPENHAGEN EDMONTON KARACHI AMSTERDAM 


Always Finest and Fastest... 


THE WORLD'S | 
LONG-RANGE, |. 














hr apasion GS 


Twice as many people fly Douglas as all other airplanes combined. 


4802 MILEs 4400 MILEs 4793 MILES 











RIO LISBON BUENOS AIRES MIAMI TOKYO SEATTLE FR 
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4500 MILEs 





ZURICH 


BRUSSELS 


NATAL 


CHAMPION 


NON-STOP AIRLINER 
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3870 MILEs 











LEOPOLDVILLE LONDON 
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“lO DOUGLAS DC-7¢ 
Adds 1000 miles to non-stop flight limits 
Adds up to ZO mph to cruising speed 


Here is the first truly Intercontinental 
passenger airplane. This Douglas distance 
champion will carry competitive payloads 
up to 5000 miles non-stop ... makes 
possible unrefueled flights like those illus- 
trated... and because of its range and speed, 
promises to revolutionize air travel and 
airline operations between continents. 


3845 MILEs 









NEW YORK 





4396 Miles 





HONOLULU 


Longer wings to carry more fuel also allow 
engines to be moved further away from 
the cabin, making the DC-7C even more 
quiet and comfortable. 


Already ordered by Pan American World 
Airways, these new model transports are 
scheduled to begin service in 1956. 
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AUCKLAND 


4246 Miles 





4100 MILEs 








JOHANNESBURG 





DME 





Wherever you see one of 
these flags there is a D.M.E. 
Ground Beacon already in 
operation. Many more are 
now being delivered and 
installed. 





around the world 


- Murphy Distance Measuring Equipment 


provides distance and heading information 












at ranges of up to 200 nautical miles. 


» Airbone equipment (giving 
both meter and C.R.T. presentation) is 


available for all types of aircraft. 


o Beacons sited at airfields pro- 


vide a valuable approach aid. 





os Beacons for continuous _infor- 
mation are spaced at intervals of 380 
nautical miles, at a cost of £3.25 per 


nautical mile. 


~ All Murphy D.M.E. is avail- 
able immediately. 
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THE ONLY AIRCRAFT EVER TO HOLD, AT THE 
SAME TIME, WORLD RECORDS FOR HEIGHT AND 
FOR SPEED FROM POINT TO POINT 











* The ENGLISH ELECTRIC Canberra * The ENGLISH ELECTRIC Canberra (powered by 


(powered by two Bristol Olympus two Rolls-Royce Avon engines) holds 12 world 
engines) holds the world’s height speed records, including London to Christchurch 
record for aircraft at 63,688ft. (New Zealand) at an all-in speed of 494.5 m.p.h. 


ENGLISH ELECTRIC 
\ ith 
a 4 | dak Abb | 


Canberra 





Designed and built by 
THE ENGLISH ELECTRIC COMPANY LIMITED: QUEENS HOUSE: KINGSWAY:+LONDON: WC2 
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FREEDOM OF ENTERPRISE 
In a free society a man may work for himself or work for others ... 
own his own small shop ... or build a factory. 
In a totalitarian state he is a mere cog... a number on a card, 
slotted into a master-plan of iron control and regimentation. 
Freedom of enterprise should be everyone’s right ... the right to choose the 
work one is best fitted to do ... to benefit freely from the results of one’s own 
creativeness ... to reach toward the stars. 
Most assuredly, freedom of enterprise is worth defending. 
2 e — AIRCRAFT MANUFACTURERS — 
z Ld 
Gn 4d LIMITED, MONTREAL, CANADA 
One of a series dedicated to the survival of freedom — Reprints on request. -—— European Representative, J. H. Davis, Princes House, 190 Piccadilly, London, W.1., England. 
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REPORTER 


MOBILE RADIO TELEPHONE 








For Airfield Communications 











@ The “Reporter’’, a compact and 
economical equipment designed to fit 
neatly under vehicle dashboards. Also 
available in transportable form or for 
use as a fixed station. 





On any airfield, control of mobile vehicles 
and personnel is all important. The Pye 
“Reporter ’’, by providing an ever-present 


, =~ 
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ef Beg atl link to the control tower, is of inestimable value in speeding up all 
5 remote operations and achieving vast economies in plant and manpower. 
a Reason enough that it should feature so prominently in over two thirds 
. of the V. H. F. schemes in the United Kingdom. 
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Pye (New Zealand), Ltd., Pye Canada, Ltd., Pye-Electronic Pty, Ltd., Pye Ireland, Ltd., 
Auckland, C.l., New Zealand Ajax, Canada Melbourne, Australia Dublin, Eire 
Pye Radio & Television (Pty.) Ltd., . Pye Limited, — ie Pye Limited, Pye Limited, 
Plaza de Necaxa 7, Tucuman 829, 5th Ave. Building, 
Mexico 5 Buenos Aires | 200 5th Ave., New York 





PYE LIMITED ° . CAMBRIDGE ° ° ENGLAND 





SOCIETE NATIONALE DE CONSTRUCTIONS AERONAUTIQUES DU SUD-EST 
6, AVENUE MARCEAU - PARIS (8°) 
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TACTICAL SUPPORT AIRCRAFT 





PRE-PRODUCTION 


BATCH UNDER CONSTRUCTION : 
RRR MOR PR LF 
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FARNBOROUGH 








3,135 e.h.p. Compound diesel aero 
engine for economy and longer 


SURFAGE HEATING 


Sprayed on—follows any contour. Operation 
can be cyclic or continuous, thermostatic or 
manual. Unaffected by sand, rain, fuels or 
hydraulic fluids. Weight and power con- 
sumption lower per unit area than any other 
method capable of meeting design require- 
ments. 


3,000 e.h.p. Propeller turbine aero ORYX 
engine for economy and minimum the new Napier turbo-gas-generator for 


weight. helicopter propulsion. 


NAPIER 


STAND E Partners in Progress with The ENGLISH ELECTRIC Company Ltd. 


SBAC FARNBOROUGH SEPT. 6—12th D. NAPIER AND SON LIMITED, LONDON, w.3. 
RC S4 




















In the joints under jets... 


The joints in runways and standings where jet aircraft 






take off, land and are serviced, present exceptional 






sealing problems because of the heat and force of the 





blast, the solvent properties of jet fuel and the 






desirability of a very smooth concrete surface. 









* 
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Aerolasti Pli-asti 
ero astic is a non-bituminous, l-astic is a hot-poured rubber- 


hot-poured compound which should be used for top bitumen sealing compound for all other hori- 
sealing joints where spillage of fuel is likely to occur, 
as it is specially formulated to withstand blast and 
the solvents in jet fuel. It is now widely specified Both AEROLASTIC and PLI-ASTIC are suited for use with 
for the airfields handling jet aircraft all over the world. Expandite Mechanized Joint Cleaning and Sealing Methods. 


zontal joints in roads and runways. 


For full technical details about these sealing compounds and FLEXCELL* please write to: 
* Manufactured specially by Celotex Limited 


EXPANDITE 


LIMITED 





CHASE ROAD, LONDON, N.W.10 TELEPHONE: ELGAR 4321 (10 lines) 
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- a 
...designed and built by Boeing 


...air-conditioned by Stratos 


The successful first-flight of the Boeing 707 jet transport 

marks an important milestone in the progress of commercial aviation. 
Biggest and fastest civil jet transport, the 707 is also designed 

to serve the Armed Forces as a jet tanker capable of matching 


speed and altitude with modern military aircraft. 





It is pioneering spirit like that shown by Boeing that has enabled am-cveus eevanseuaiinds 


the U.S. to gain and hold world leadership in the Air. Stratos is proud PACKAGE BUILT FOR THE 707 


to have worked with Boeing on this Stratoliner—Stratotanker 
and to have designed and produced the air-conditioning system 


for America’s first jet transport. 





STRATOS 


A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORP 
Main Office: Bay Shore, L.1.,N.¥% * West Coast Office: 1355 Westwood Bivd., Los Angeles, Calif. 





CUSCINETTI A ROTOLAMENTO 





OFFICINE DI VILLAR PEROSA $.p.A. - TORINO 
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AUSTRALIA 








BELGIUM 


© 


GT. BRITAIN 
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DENMARK 


© 


FRANCE 
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a Nimonic*Alloys 





= Used for the rotor and stator blades, flame tubes and other vital components of 
SWEDEN 
aircraft gas turbines serving under many flags, these heat-resisting alloys are 


now available to the entire engineering industry. The Nimonic series of alloys for 
high temperature applications have been developed to meet the increasingly severe stresses 


SWITZERLAND and temperatures encountered in modern engineering. They combine resistance 


U.S.A. 





to creep, fatigue and high-temperature oxidation with uniformity and reliability. 
























ZURICH INTERCONTINENTAL AIRPORT 


Air France 

France 

Air Work Limited 

England 

British European Airways (B.E.A.) 
England 

British Overseas 

Airways Corporation (B.O.A.C.) 
England 

Israel National Airlines (EL-AL) 
Israel 
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HOMEBASE OF SWISS AIR LINES 


Served by : 


Koninklijke 

Luchtvaart Maatschappij (K.L.M.) 
Holland 

Linee Aeree Italiane S.A. (L.A.I.) 
Italy 

Panair do Brasil 

Brazil 

Philippine Air Lines (P.A.L.) 
Philippines 


Seaboard and Western Airlines Inc., 


United States of America 


S.A. Belge d’Exploitation de la 
Navigation Aérienne (SABENA) 
Belgium 

Scandinavian Airlines System (S.A.S.) 
Sweden, Norway, Denmark 

Silver City Airways Limited 

England 

Trans World Airlines (T.W.A.) 
United States of America 
Yugoslovenski Aero-Transport (J.A.T.) 
Yugoslavia 
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The Decca 424 
Airfield Control Radar 
has been ordered by... 


The Royal Air Force 
The Royal Swedish Air Force 
Newcastle Municipal Airport 
Silver City Airways Ltd., Ferryfield 
Handley Page Ltd. 
R.A.E. Farnborough 
A. & A.E.E. Boscombe Down 





DECCA 4 4 FETE am 1 Moiuetion in static, mobile 


and air transportable form 


The 424 will be in operation at the 8.B.A.C. Flying Display and Exhibition, Farnborough. 


DECCA RADAR LIMITED, 1-3 BRIXTON ROAD, LONDON, 8.W.9 
































MAXIMUM POWER WITH MINIMUM BULK 


ANDYAR 


Pea yQ SILVER-ZINC ACCUMULATORS 





20 bis) RUE LOUIS PHILIPPE, NEUILLY S SEINE - MAILLOT 40-91, 99 - USINE AUBERGENVILLE (S. et 0.) 
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TAKE YOUR NEXT EUROPEAN TRIP BY 


VICKERS VISCOUNT 


















THE AIRCRAFT APPRECIATED BY THE EXPERTS 


Air France has just equipped its main European services with the modern 
aircraft best suited to medium-stage routes, the Vickers ‘“ Viscount”. 
With its four Rolls-Royce “ Dart” turboprops, the “ Viscount” has a 
cruising speed of 320 m.p.h. at 25,000 ft. 


For the pilot it is the most “ docile” of aircraft, for the passenger the 
most comfortable. No more noise on board, no vibration, a maximum of 
air volume, a maximum of visibility. Fully sound-proofed and pressurized, 
the cabin is 40 ft. long and nearly 10 ft. wide, with big windows giving 
passengers a wide view outside. 


Air France “ Viscounts ” operate services every day to: 

London, Hamburg, Stockholm, Geneva. 

Every weekday to Rome. 

Four times a week to Copenhagen. 

Three times a week to Vienna, Munich, Milan. 
All these services, except the special “ Epicurien ” service to London, are 
tourist class. 


Air France serves 35 cities in Europe. Its network is the longest in the 
world, with 230 points of call in 72 countries and five continents. 
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INFORMATION FROM TRAVEL AGENCIES OR AIR FRANCE OFFICES IN PARIS, LYONS, STRASBOURG, NANTES, BORDEAUX, MARSEILLES, TOULOUSE AND NICE 
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bhe speed of a fighter 
bhe power of a bombers 


The VAUTOUR is being mass-produced in 
its three versions for the French Air Force 


Comfortably exceeding the speed of sound, it is one of the 
fastest planes in the world in its category @ The ease 
with which it can be converted permits economical standar- 
dization of manufacture and use @ It can readily be 
equipped with any of the most powerful jet engines, such 
as the ATAR, AVON, SAPPHIRE ®@ Owing to its large 
capacity and useful load, the VAUTOUR has a long flight 
endurance (several hours) and can carry a very powerful 
armament ®@ It can operate from short or makeshift 


strips. 


The VAUTOUR is the combat aircraft 
best suited to European needs 


SNCASO 


3 VERSIONS 


All-weather fighter 


Ground attacker 


Bomber 
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WORLD AIR TRANSPORT AND TAXATION 


1.A.T.A. Bulletin No. 19 publishes an interesting article entitled “Airlines are Taxpayers, Too" by Ha- 
rold E. Shenton, 1.A.T.A. Economics and Statistics Officer, who states that figures from 75 % of world 
air transport show 1953 gross operating receipts to have been $2, 383, 000, 000, and operating expend- 
iture $2, 356,000,000. Taxation and direct charges on the airlines amounted to $211,000,000, or 8.47% 
of the airlines’ total revenue, compared with a bare | % operating profit. These figures do not include 

a sum of $110, 000,000, collected by the airlines from users of air transport on behalf of governments. 


CAPITAL INCREASE VISCOUNT ORDER 


Capital Airlines has exercised its option to purchase a further 37 Vickers Viscount turboprop airliners, 
bringing its total order to 40. It has also taken an option on another 20 Viscounts. Deliveries will be made 
between March 1955 and August 1956. Total value of the firm order is $45, 000, 000. 


AMERICAN AIRLINES STRIKE "TRUCE" 


On August 22nd American Airlines signed a truce with the Air Line Pilots Association, who agreed to end 
their three-week strike pending final settlement of the dispute. The strike was called on July 30th in pro- 
test against American's non-stop trans-continental flights requiring more than eight hours' continuous 
flying duty on the westbound route. When the 1, 200 pilots involved refused to return to work, American 
gave notice to all its 15,675 employees on August 15th. The strike is reported to have cost American 
about $750, 000 a day in lost revenue, and the company has sued A.L.P.A. for $1, 250,000, on the 
grounds that the pilots have violated their contracts. The provisional “back-to-work™ agreement stipulates 
that pilots will not be required to fly routes with over eights hours’ continuous duty except the westbound 
non-stop trans-continental runs. - United Air Lines is also threatened with a similar strike. 


LUFTAG FINALLY BECOMES DEUTSCHE LUFTHANSA 


The first ordinary general meeting of the A.G. fUr Luftverkehrsbedarf made the following decisions, 

which had been under discussion for some time: increase in share capital from 25, 000, 000 to 50, 000, 

000 D-Marks, change in firm's name from Luftag to Deutsche Lufthansa A.G., change in purpose of com- 
pany from a preparatory company to an air transport undertaking, increase in the number of Board members 
by the election of two new members. 


SILVER CITY GETS HELICOPTER LICENCE 


Silver City Airways, the British cross-Channel vehicle ferry operator, has been granted the first inter- 
national helicopter licence to be issued by the Ministry of Transport and Civil Aviation. The company 
proposes to open cross-Channel all-cargo services with Westland Sikorsky $-51 helicopters on April Ist, 
1955. Passenger services will begin as soon as a suitable twin-engined helicopter is obtainable. Later 
Silver City plan to replace their fleet of fixed-wing aircraft with helicopters capable of carrying three 
motor cars and twelve passengers. Such helicopters are already under development. 


U.S. MILITARY MISSION FOR BONN 


Headquarters, U.S. Forces in Europe has sent a group of eight officers to Bonn as an advance guard for a 
military mission. Task of the latter - assuming the entry into force of the E.D.C. Treaty - will be to work 
out plans for the employment of the American aid to be granted for the German E.D.C. contingent. 


NEW BRITISH CIVIL AVIATION MINISTER ... 
J.A. Boyd-Carpenter has succeeded A. T. Lennox-Boyd as Minister of Transport and Civil Aviation. 
-»» AND RESIGNATION OF BRAZILIAN AIR MINISTER 


Brigadier General Nero Moura, Brazilian Air Minister, has resigned. His successor is General Epaminon- 
das Gomes dos Santos. 


























* From INTERAVIA’s world-wide news service, including INTERAVIA AIR LETTER, the daily international aviation news digest. — No part may 
be reproduced without written permission. 














U.S.A.F. ORDERS BOEING 707 





The U.S. Air Force has announced purchase of a “limited number" of the Boeing 707 Stratotanker. It is 
believed that the order is for three prototypes and a pre-production batch of 13. 


DEATH OF DR. HUGO ECKENER 


Dr. Hugo Eckener, the well-known German airship expert, died of a heart attack on August 14th. He was 
born in Flensburg on August 10th, 1368 and obtained the degree of Doctor of Philosophy at the University 
of Leipzig. In 1905 he becaine Count Zeppelin's chief assistant. After the latter's death in 1917, Eckener 





took over control of Deutsche Zeppelin-Reederei G.m.b.H., Frankfurt and Luftschiffbau-Zeppelin G.m.b.H., 


Friedrichshafen. 
LOCKHEED BUYS KAWASAKI SHARES 


Lockheed Aircraft Corp. is to acquire part ownership of the Kawasaki Aircraft Co., taking over about 70, 000 
shares, or about 4 % of the outstanding stock. Kawasaki has already contracted for production rights to the 
Lockheed F-94C all-weather jet fighter and T-33 jet trainer, under an agreement signed some months ago. 
PIAGGIO P. 148 FOR GERMANY ? 


Piaggio is said to be negotiating the sale of 200 P. 148 sporting and training aircraft to Germany for the 
German Aero Club. 








WORKSHOP BRIEFS ... 


Boeing Airplane Co. announces that average operating costs for the 707 jet transport are 10 cents per ton- 
mile. * The Martin XP6M-1 Seamaster jet-powered flying boat (four Wright J-67s) is to be offered for 
sale on the civilian market. * Six prototypes and 39 production models of the Grumman F9F-9 Tiger 
light carrier-based fighter have been ordered. The F9F-9 reaches Mach | + in level flight. * Transland 
Company, El Segundo, Calif., has developed a new single-seater for agricultural purposes, the Transland 
Ag-2. Engine: Pratt & Whitney R-985 of 450 h.p. * The Fairey Aviation Co. Ltd., Hayes, Middlesex, 
announces that the Gannet T.Mk.2 trainer version of the Gannet anti-submarine aircraft has begun flight 
trials. * A prototype of the Cessna 620 four-engined touring and executive aircraft, built by Cessna 
Aircraft, Co., Wichita, Kan., is to fly early in 1955. The aircraft has a pressure cabin for 8 to 10 persons, 
retractable nose~wheel undercarriage and four 320 h.p. Continental GSO-526 engines. * According to 
reports from Buenos Aires, Industrias Aeronauticas y Mecanicas del Estado is planning to build a new fighter 
(Pulqui Ill ?) with delta wing; max. speed about 800 m.p.h. * The SNECMA-ATAR 101-E.3 turbojet 
has completed official certification tests at a static thrust of 7,700 Ibs. * An order for about 100 FU-24 
Utility agricultural aircraft is reported by Fletcher Aviation Corp. * The new Chance-Vought XF8U-1 
"lightweight fighter" is to have a Pratt & Whitney J-57 engine and a gross weight of about 25, 000 Ibs. The 
U.S. definition of "lightweight" is evidently different from the European. * Bendix Aviation has develop- 
ed a new heat-resisting tube, the 6AQ5, said to have a life of at least 1,000 hours at 300° C. Electrodes 
are of gold-plated tungsten. * The gross weight of the Douglas XC-132 turboprop transport is said to be 
more than 500, 000 Ibs. This would make the aircraft the largest ever to be built. * Test runs have begun 
in the new McDonnell wind tunnel at Lambert Field. Power is provided by a 1, 150 h.p. electric motor; 
four-bladed fan. The tunnel is to be used for investigating low-speed characteristics of rocket and aircraft 
models and for testing helicopters. 
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The 15th S.B. A.C. Display 





FARBNBORGQGUGH, SEPTEMBER th TO Wth, 193-4 


as again a good 5,000 guests of the Society of British Aircraft 
Constructors will be making their annual pilgrimage to Farnborough. 
Once again some 150,000 visitors can be expected on the public days 
whose entrance and parking fees should make the event a paying propo- 
sition for $.B.A.C. And the 261 British exhibitors prove more clearly than 
anything else how much backing the Society has. The high number of 
stands leads, too, to another conclusion: assuming, optimistically, that 
10 “% are directly concerned with aircraft or engine production, the 
remainder shows how important a part the more than 200 firms in the 
British equipment and accessories industry must play in Britain’s trade 
balance. 

It would be wrong to assume that the S.B.A.C.’s 5,000 guests are merely 
spectators. The men who drop so comfortably into the armchairs on the 
leading stands, who attend the dinners, luncheons and parties held by the 
British industry, leave behind every year orders without 
which the British aircraft industry could scarcely exist. 

What is the reason for this success? 

Look over again what Gordon McGregor, the Scots- 
Canadian President of Trans-Canada Air Lines, said as 
guest of honour at last year’s §.B.A.C. Dinner: “.. . In 
four years the British aircraft industry has moved from 
the position of being unable to supply its own airlines 
to one in which it has met all demands of the home 
market and has on its books substantial orders for 
export of aircraft to many countries in both the dollar 
currency area and elsewhere.” The essential factors in 
this success, he added, were “first, the country’s deter- 
mination to repair the ravages to its industrial and 
financial position resulting from the war. Second, the payara Bowyer. 
existence in England of many excellent designers. 
Third, the fact that the British approach to the 
problems associated with the development of airframes and aircraft 
engines inherently provides more flexibility than in the case of Britain's 
chief competitor in those fields...” This first Canadian reference to 
Anglo-American rivalry in the commercial air transport business was made 
a year ago. At the time it caused many a British heart to swell with pride, 
especially as it came from one who was considered “almost American”. 
It was doubly appreciated as the speaker had already backed his words 
with an order for fifteen Vickers Viscounts. He praised the economy of 
British production, its relatively low manpower costs, its high quality. 

Although Interavia did not fully join in the chorus of praise for the de 
Havilland Comet, still regarded as a wonder design a year ago, it summed 
up last year’s $.B.A.C. Display as follows: “In the civil field the British 
aircraft industry showed its ability and ambition as a major supplier of 
commercial aircraft. In the military field it revealed that it is still having 
trouble in putting complicated prototypes ... into production. And as far 
as design, engineering and experimentation is concerned, nobody has ever 
doubted the imagination of Britain's scientists and engineers.” 

Can this verdict stand unchanged today? On the following pages readers 
will find a series of articles reviewing the past twelve months in British 
aircraft industry, service aviation and air transport. They will note that 
British comment roughly boils down to the recognition that though skies 
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C.B.E., Director and 


Chief Executive of the Society of British rican aid had been so employed it would be difficult to 
Aireraft Constructors. 


on the whole are clear, there is still some cloud. Indeed the skies of British 
aviation have been darkened by cloud more than once since Farnborough 
1953. 

The tribute paid a year ago to British research’and development is still 
its due. The difficulties in the military field, namely the quantity pro- 
duction of complicated prototypes, are experienced in every “airfaring” 
country and have probably not yet been entirely overcome by the British 
industry, except in certain special cases—the Hawker Hunter is one of 
these special cases and is therefore discussed in greater detail in the present 
issue. Farnborough 1954 will also apparently feature “stripped” aircraft, 
to simplify quantity production. 

However there was one point on which Interavia was mistaken, in 
company with many others, including air transport tycoon Sir Miles 
Thomas and the firm that tried to race ahead of development with a four- 
jet commercial transport and to conquer the world 
market overnight: British industry has again had to 
stand back as the main supplier of commercial aircraft, 
in favour of its American rival. 

This perhaps unpalatable truth makes it unnecessary 
to discuss in detail the United States Senate Appro- 
priations Committee staff report which stirred up con- 
siderable dust on its publication shortly before Farn- 
borough. Harold Stassen, U.S. Foreign Aid Adminis- 
trator, himself described the report as “regrettably 
inaccurate”’. It would therefore be idle to try and deter- 
mine whether some of the American aid, in the form 
of cash, machine tools and raw materials had really 
been used to develop British jet commercial aircraft 
in competition with the Americans. If indeed Ame- 


understand why de Havilland’s position today shou'd 
be so precarious. 

But the outlook for British aviation is bright enough. British industry 
has for years first “ Vampirized”, then “ Venomized” half of Europe and 
is now engaged in repeating the process with “Hunterization” of Holland 
and Belgium, Denmark and Sweden—and perhaps others. Another fact 
that should not be overlooked is that Vickers-Armstrongs—using Rolls- 
Royce’s propeller turbines—will be kept busy for some long time to come on 
Viscount orders, and that George Edwards, Managing Director and Chief 
Designer, is today one of the most successful export managers in the 
aircraft industry. The fact that the Rolls-Royce—Vickers-Armstrongs 
team managed to get a firm order from Capital Airlines for 40 Viscounts 
shortly before the 1954 S.B.A.C. Display, means more than a handsome 
order for Britain: on the medium-stage market a hitherto leading American 
aircraft manufacturer has been pushed into the defensive, at any rate for 
the moment. Not, of course, that this means the American hegemony 
on the world market for commercial transport is seriously threatened. 

On the debit side is perhaps the “splendid isolation” into which it has 
pleased the S.B.A.C. to withdraw since the end of the war and in which— 
like all the powerful of this world—it has made itself enemies. Today the 
British aircraft industry is fighting on two fronts, against its American 


competitors and against a gradually strengthening European industry. EEH 
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BY "“BOFFIN", LONDON 


| is no good pretending that 1953—54 has 
been one of the best years for British aviation; 
on the contrary—it has been a worrying and 
frustrating period, enlivened by some few very 
bright and exciting events, but generally damped 
by tragedy. 

Probably the brightest glow has come from 
the success in its first year of service with 
British European Airways of the Vickers-Arm- 
strongs Viscount and of its Rolls-Royce Dart 
turboprops which have met the anticipation of 
their enthusiasts and astonished the doubters. 
As B.E.A. expected from experience with the 
two Dart-Dakotas, there was no difficulty in 
fitting turboprop aeroplanes to the A.T.C. 
pattern, or of flying into or out of Mediterranean 
aerodromes in full summer. B.E.A.’s engineers 
praise the trouble-free operation of both engines 
and airframes. Teething troubles there have 
been, of course, but only of a minor nature and 
far fewer than engineers have come resignedly 
to anticipate from new equipment. 

Selling the Viscount to Capital Airlines has 
given a fillip not only to Vickers-Armstrongs 
but to the British industry as a whole. This 
success in a severely competitive market, highly 
specialized since the agreement of the Second 
World War whereby transport development was 
left to the U.S.A., was good for the morale of 
British aviation. Through the drive and energy 
of George R. Edwards, Managing Director of 
the Aircraft Division of Vickers-Armstrongs—as 
able a salesman as an engineer and organizer— 
over a hundred Viscounts have been sold, and 
production is being raised to meet the demand. 
Early this year, manufacture was transferred 
form Weybridge to Hurn—it is backed by a 
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The Vickers Viscount turboprop transport. British European Airways have now operated 
the type successfully for over a year. 


large sub-contract organization of which Saunders- 
Roe at Eastleigh is the largest as the makers of 
the wings—and the output is being raised to 
five a month by the end of the year, with a 
potential on present facilities alone of eight a 
month. Organization for an even higher rate is 
well within the capabilities of George Edwards 
and Vickers-Armstrongs, but it would be uneco- 
nomical, since a works should be kept at as even 
an output as possible. 


Another of the brighter facets has been the 
progress with production at Weybridge of the 
Valiant four-jet bomber. This, the first of the 
R.A.F.’s V-bombers, lies between the operational 
Canberras and the prototype Vulcan and Victor. 
It should have a good potential of manoeuvra- 
bility at great heights and very moderate take-off 
and landing runs. The essential corollary to low 
wing loading necessary to achieve these character- 
istics, plus high performance in speed and range, 
high thrust from sea level to forty thousand feet 
and above, should be given by the Rolls-Royce 
Avon turbojets. A squadron of Valiants could be 
flying with the R.A.F. by the end of this year. 


On the other hand, at Vickers-Armstrongs’ 
South Marston plant the Swift production 
programme, which initially got well into its 
stride, has been considerably hampered by engi- 
neering troubles revealed when the machine 
first got into squadron service. 


The major item has been the control system, 
and the Air Ministry has disclosed that problems 
have been encountered in the relationship 
between powered and manual controls. This 
apparently is a snag previously encountered on 
other high speed types. 


The Vickers Valiant four-jet medium bomber is expected to be in squadron service before the end of the year. 


The upshot of problems met on the Swift and 
other aircraft has been the Air Ministry/Ministry 
of Supply decision to order a prototype-cum-pre- 
production batch of new types so that thorough 
testing of various items can go on simultane- 
ously and the machine be in service earlier. 
Under the previous set-up when a machine 
crashed or was sent back to the works the service 
test programme virtually came to a standstill. 
With the authorities urging the manufacturers 
on with production and the prototype test 
bottleneck growing more and more acute, the 
net result has been the inevitable ironing out of 
modifications after entry into service with 
results that everybody knows. The Sw#ft remains 
grounded for the time being. 

The second fighter for the re-equipment of 
the R.A.F. is the Hawker Hunter, which is 
emerging in considerable quantity from factories 
at Kingston, Coventry and Blackpool. The 
Hunter has, of course, the invaluable cachet of 
N.A.T.O. 
orders, which in July led to the Danish and 
Swedish orders. During the year the Hunter 


off-shore purchase 


approval and 


programme for the R.A.F. was revised, and it 
was decided to drop the A.S. Sapphire engined 
Mark 2 and to use R.R. Avon engines in all 
versions. 

The production of both the Swift and Hunter 
is up to schedule, although manufacture was 
initially delayed by dilatory ordering and the 
armament cut-back of 1951. On the other hand, 
delay in getting both types into service with the 
R.A.F. is causing general concern. Both aero- 
planes are of current performance but they are 
Selling the Viscount to an American airline gave the 
British aircraft industry a fillip in a year which was not 
the brightest in its history. Here J. H. Carmichael, Presi- 
dent of Capital Airlines (right), talks to George Robert 


Edwards, Managing Director of Vickers-Armstrongs’ 
Aircraft Division. 



























also subject to the fashionable ailments of swept 
wing and of complex equipment. 

The fulfilment, however, of W.E.W. Petter’s 
genius and persistence, the first flight of the 
Folland Guat light-weight fighter is imminent 
as these words are being written. Argument is 
rife as to whether or not a light fighter can be a 
useful weapon—and bids fair to become almost 
violent in its intensity. Mr. Petter has thought 
light and designed light, discarding all but essen- 
tials, and so has evolved a day fighter the size of 
a Spitfire with the performance of a Swift. 
Simplicity is the keynote, which has kept the 
price of two prototypes down to a figure that 
Folland Aircraft can finance unaided. On a trial 
production batch of only 25 aeroplanes the 
equipped price quoted to N.A.T.O. is under- 
stood to be £25,000 each. Originally designed 
as an interceptor, the Guat has been stressed 
throughout for low-level manoeuvring with 
under-wing loads and it is for ground attack that 
it is offered to N.A.T.O. for purchase with the 
1953 special Weapons Fund surplus. 

Because the Bristol Orpheus, a simple axial 
turbojet specially designed by Dr. Stanley Hooker 
for the Gnat, will not be ready for another year, 
the two prototypes will fly with the 1,640 lb.s.t. 
long life Armstrong Siddeley Viper—under the 
maiden name of the Midge. 

The English Electric Canberra jet bomber, 
modestly straight winged in appearance, has 


continued to prove its worth by long-distance 
1 Swept wings are subject to such troubles as aero-elastic 
distortion causing wingtip lift loss and tightening into turns 
or pull-outs; high-frequency oscillation when damping is poor 
ie. “dutch roll” at low speed or high altitude; wing dropping 
etc.: powered flying controls prevent flutter but bring gigantic 
problems of adjustment and duplication in case of failure. 


First British aircraft capable of supersonic speed in level flight is the English Electric P.1 interceptor. It has two 
\. 8. Sapphire axials. A pre-production batch of 20 has been ordered. 


flights during the year, and in what better way 
can an aeroplane justify its existence? A night 
intruder version, the Canberra B.8, has just been 
announced. 

An event of major significance has been the 
first flight of the English Electric P.1 supersonic 
interceptor. With its twin fuselage-mounted 
Armstrong Siddeley Sapphires, wing configu- 
ration resembling that of the Short SB.5 flying 
test-bed and delta tailplane under the fuselage, 
the P.1 is the “big hope” of the R.A.F. for the 
future. American sources credit it with a per- 
formance of Mach 1.5. 

It is undoubtedly no light-weight, and the 
pilot will probably have very advanced elec- 
tronic aids at his disposal. Its appearance at 
Farnborough will be largely governed by the 
strenuous test programme on which it has now 
embarked. A pre-production batch order for 
20 P.1s has been announced by the Government. 

The loss in July of the first Handley Page 
Victorcrescent-wing bomber—apparently through 
tail flutter during a low-level speed run—has cast 
a shadow over the V-bomber prototype tests, 
which were rumoured to have been proving 
even more successful than anticipated. Altitude 
performance is presumably achieved by low 
wing loading, a feature which (with the assist- 
ance of the aerodynamic characteristics of both 
delta and crescent wings) is also responsible for 
automatic levelling out and touch-down from 
a trimmed glide. 

These British high-level strategic bombers can 
be supposed to be restricted to relatively low 
indicated air speeds—after all the IAS. of 
Mach .9 at 50,000 ft. is only 220 knots—since 
the structure would tend otherwise to become 


The Handley Page Victor crescent-wing bomber prototype crashed in July for unknown reasons. A second prototype 


is ready to fly. 
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Top to bottom: the Hawker Hunter fighter, nowin large- 
scale production for the R.A. F. and N.A.T.O. air forces; 
the Vickers-Supermarine Swift; latest version, B. 8, of 
the English Electric Canberra, a two-seater night intruder; 
Britain’s first jet-propelled basic trainer the Hunting 
Percival P. 84 Jet Provost; the Vickers-Supermarine 525 
twin-jet (Avons) experimental aircraft to be developed 
into a high-speed naval long-range fighter. 




















Three or four Bristol Britannia turboprop transports should be delivered to B.O.A.C. before the end of the year for 


route proving trials. 


heavy. Certainly, when demonstrated, the Victor 
appeared not to travel very fast, say 300 knots 
at sea level. The ihherently stiff structure of the 
Vulcan's delta wing does not, apparently, require 


quite such gentle handling. 


The Comet accidents and the resultant long 
drawn out investigation have cast a vast shadow 
over British civil aviation. Furthermore, 
designers of jet airliners in the U.S.A. and in 
France are awaiting the results of the R.A.E. and 
D.H. investigations, since the very fate of upper 
level transportation may be at stake. Already a 
marginal operation commercially because of 
high fuel consumption and reserves, extra 
weight for strengthened cabins could mean an 


unacceptable penalty. 


At the time of writing the possible reasons of 
the accidents seem to lie between explosive 
decompression due to fatigue failure of some 
part of the fuselage; structural damage to the 
wing and consequent weakening due to over- 
rapid pressure refuelling, resulting in failure in 
flight; damage to the fuel system from the same 
cause leading to a subsequent explosion. It 
cannot be too strongly emphasized, however, 
that these are investigations and that the static 
and flight tests can only be used to provide 
evidence to substantiate technical theories. It is 
for the public inquiry? under Lord Cohen to 
establish the cause—or, perhaps, only define 
that there are probabilities, among which the 
reason must lie. Meanwhile, the Comet 3 has 
started its flying trials. Destined to go into 
airline service around 1957, it will certainly be 
watched very closely by international air carriers 
and keenly compared with the forerunner of the 
first U.S. jet transport, the Boeing 707. 


* To be held before the end of October. 


The accidents involving the Comet / jet airliner earlier this 
Comet 3 has started its trial flights. 








The second large British turbine-powered 
transport, the Bristol Britannia turboprop air- 
liner, is making slow but steady progress, and 
three or four should be delivered to B.O.A.C. 
before the end of the year for route-proving 
trials. 

Aeroplane activities of the year which may 
culminate in flight at Farnborough include the 
Scottish Aviation Prestwick Twin Pioneer 
“Colonial” feeder liner and the production 
Auster AOP.9 military liaison monoplane. The 
Hunting Percival P.84 Viper-engined version of 
the Provost intended for R.A.F. assessment of 
the value of all-jet training flew at the end of 
June. The so-long-rumoured swept-wing, con- 
ventional tail development of the twin-Avon 
naval Supermarine 508, the 525, will be an 


almost-new high-speed shape in the air. 

An outstandingly interesting research vehicle 
is the tailless Short Sherpa, designed by David 
Keith-Lucas, with its aero-isoclinic wing, and 
rotary wing-tip controllers. This is a formula 
that may well overcome many of the control, 
stability and structural problems that are a brake 
upon very high altitude flying, particularly 
where great range and high speed low down are 
required. 

As far as one can perceive through the 
security veil that shrouds them, progress with 
British turbojets continues satisfactorily. The 
R.R. Avons multiply at Derby, East Kilbride and 
at Bristols, Napiers and Standard Motors and 
soon will be breeding also at Hispano Suiza’s 
Bois Colombes plant. The Rolls-Royce company 
now has a factory building Nenes at Montreal 
and another is being constructed in Australia; 
both will give service to military users of Avons 
and civil operators of Darts in their respective 


areas. 


year are still being investigated, Meanwhile, the much enlarged 
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Armstrong Siddeley is still in production with 
the Sapphire, Python, Mamba and Viper—the 
long-life version of which is in the Jet-Provost 
and the Midge. There is still no news from The 
de Havilland Engine company about its simpli- 
fied axial, the Gyron. 


The Bristol Aeroplane Company has spent the 
year concentrating on the production Proteus 
since the loss of the prototype Britannia due to 
the shearing of a turbine shaft on a non-stand- 
ard engine. The originating fault was the 
stripping of a gearwheel and this has been 
guarded against by fitting double-helical gears 
and a fuel cut-off operated by loss of torque 
pressure. It is reputed that Bristol is also at work 


on a constant-power two-spool turboprop. 


Napier has broken new ground by working 
on a low-pressure, gas-generator unit, the 750 
gas horse power Oryx, of which no details have 
been released save that it is specifically intended 
for use in jet-drive helicopters. Napiers released 
details of the compounded Nomad, an engine 
that is interesting Coastal and Transport Com- 
mands of the R.A.F. It is the only way of getting 
high power low down with low fuel con- 
sumption. 

Arguments in Parliament some time ago 
suggested that there was concern about the 
supply position of military radar. The impli- 
cation was that design is excellent, but that the 
scientists have so many good ideas that produc- 
tion cannot get into its stride because of 
improvements. Bomb aiming and night-fighter 
radar are two classes of equipment affected. 

Interesting developments in the radar and 
radio fields include repeat orders for the Cossor 
PPI surveillance equipment, as used at London 
Airport and to be installed at Zurich. In the 
medium-frequency range the Decca Flight Log 
has been miniaturised and a Fighter Flight Log 
presentation is now available. 

Finally, the increase of research facilities at 
British manufacturers’ plants during the past 
twelve months is worth noting. During the year 
new supersonic wind tunnels, all operated on 
the blow-down principle with jet engines, have 
started working at the Handley Page, de Havil- 
land and English Electric companies. These 
relieve the pressure upon the government tun- 
nels, allowing them to be used for basic research. 


Such then is a kaleidoscopic picture of the 
achievements of the British aircraft industry in 
1953—54, inevitably an incomplete and rather 
disjointed review because of space and military 


security considerations. 


The Avro Vulcan delta-wing bomber, one of Britain's 
three «V» bombers, is reported to be doing well in 
tests. This is the second prototype, powered with 
Bristol Olympus turbojets, flying along the English 
Coast. 
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R. A. F. Equipment Plans 


BY DEREK H. WOOD, INTERAVIA LONDON EDITOR 


Biicist military aviation has this year entered upon a major re-equip- 
ment phase, coupled with a new long-term development programme 
covering the next five to ten years. 

During the past five years the British Government has had to develop 
its air power on the basis of four major considerations: 1) the nation’s 
obligations to the North Atlantic Treaty Organization; 2) the peculiar air 
defence requirements of a small, densely populated, highly industrialized 
island country; 3) the growth of Soviet air power; and 4) a very tight 
budget. 

Some observers have complained that there has not been any coherent 
re-equipment plan. Such criticisms are not very fair, and the results of 
the British plans are now becoming apparent. 

In the immediate post-war period the military planners had extremely 
limited financial resources at their disposal, mainly because the politicians 
saw no enemy on the horizon at that time. Accordingly all plans were 
laid down to mature in seven to ten years from 1945 and development 
costs were to be spread over that period to meet budget requirements. For 
this same reason certain standard types such as the Meteor, Vampire and 
Lincoln were put into service, and a period of obsolescence was anticipated 
in both R.A.F. Fighter and Bomber Commands. 

Although the Korean war and the rearmament period brought a sudden 
spate of orders and upset detailed procurement and re-equipment, the 
original plan has remained unaltered. The only item which has been 
seriously delayed and on which a decision was made very late was fighters. 
Here the Air Ministry were unable to decide whether to adopt an interim 
type on a moderate scale and then move ahead right into the supersonic 
field, or else to take the next step on from the interim to machines which 
would have high ceiling, good rate of climb and armament, but which 
would not be supersonic in level flight. It is arguable that—had the 
interim type been introduced—we might have been well on the way to 
service with a supersonic fighter. 

Many decisions were, however, governed by financial difficulties and 
the uncertainty of U.S. offshore funds for any particular military aircraft 
programme. In addition, peacetime development is never so rapid as it 
would be under the stress of war, and many items of equipment and new 
devices, mostly electronic, have taken much longer to develop than was 
expected. 

Out of all the discussions, production committee reports and service 
specifications one decision has emerged, and this typifies the whole of 
British policy. The decision was to build a small strategic air force, 
completely self-contained, and able to carry any future war back to the 
enemy. 

It was realised, even before the end of the last war, that in any future 
conflict no less than 100 per cent of an air force attacking the United 
Kingdom would have to be destroyed to be effective: clearly, that would 
be impossible. The major weight of the defence has therefore swung 
from the fighter to the deterrent power of the bomber, and in a sense the 
fighter—hitherto supreme in defending the Empire—has taken a second 
place. 

Nevertheless the status of the interceptor has to a certain extent been 
maintained by American anxiety about Britain’s air defence and conse- 
quent U.S. support of various fighter production lines. The bomber 
programme, on the other hand has been a solely British affair paid for by 
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British money. (This is contested in certain U.S. circles which claim that 
Britain is using money on her bomber force which should be spent on 
fighter expansion, now financed by the U.S. taxpayer—Ed.) 

The Air Ministry, knowing the general state of Soviet rearmament at 
the end of the Korean campaign and the problems encountered in this 
country with long-range jet aircraft and guided missiles, assumed that in 
the event of war in the near future the R.A.F. would immediately have to 
engage certain fairly well-known Russian types of aircraft, such as the 
Tupolev Tu-4 and Ilyushin I-28. Not until Western Europe were overrun 
would it have to meet such short range aircraft as the MiG-15 with its 
tactical atomic bomb. The Meteor and the Vampire/Venom could there- 
fore be relied upon to deal with the Tu-4 and probably even the II-28 at 
altitude. 

However, as a result of the continued improvement in Soviet equipment 
and the introduction of light high-speed bombers, the situation has 
changed. At the same time, the Swift and Hunter are now coming into 
service to meet this situation, and by the time full radar aids give an 
enemy bomber the free run of the British night skies, such types as the 
Javelin, equipped with air-to-air missiles, will be available to intercept it. 

While air defences can never be impregnable in any country, the 
prospects of British fighter defence have improved now that the first 
supersonic interceptor prototype is flying and a pre-production batch is 
on order. If the new type (E.E.C. P.1) is successful and quickly produced 
in adequate numbers, it should be able to handle any threat which may 
arise in the next few years. In the course of time it will be joined by very 
long-range supersonic fighters designed to meet approaching atomic 
raiders well outside the United Kingdom, as well as by a form of target 
defence interceptor to meet any bombers that would get through. All 
these aircraft would be used in conjunction with air-to-air and ground- 
to-air missiles. 

Bomber re-equipment is still very slow but quite steady. Electronic 
equipment and weapons have passed some of the worst bottlenecks and 
A-bombs “made in Britain” are now a reality. 

The first of the atom bombers, the Vickers Valiant, is now coming into 
service and should be available in squadron force shortly. Both Vulcan 
and Victor are still in the prototype stage, but despite recent mishaps 
tooling for production is proceeding. 

The three V-bombers will be able to carry an atomic weapon (probably 
guided) to the heart of any aggressor’s country at heights and speeds where 
interception is most difficult. They will be hand-built, not mass-produced 
and it can reasonably be expected that, since the principle of strategic 
bombing has been adopted by the British Government, there will 
eventually be British supersonic bombers in the same category to replace 
them, before the advent in the dim future of all-missile warfare. 

One further role which the R.A.F. is to adopt is that of general fetch- 
and-carry for the Army, a task which previously fell to the Royal and 
Merchant Navies. The decision to order the Vickers 1000 and the 
Blackburn & General Aircraft Beverley marks a turning point in the Army/ 
R.A.F. relations. In the years to come the Army will become more mobile 
and its troops will be trained and equipped to move anywhere in the 
world at short notice by air. The Vickers 1000 is only a start in the long- 
range field, and Transport Command may eventually become one of the 


largest sections of the Royal Air Force. 


VOLUME IX No. 9, 1954 








E, 


accu: 
acce] 
corp 
Mare 
Bi 
They 
Arm 
also 
eth: 
not : 
B.E.z 
rema 
defic 
I 
revel 
flyin 
of rc 
ducti 
profi 
taxat 
pora' 
had 1 
then 


D: 
ment 
chan, 
Gove 
encoi 

In 
com{ 


Britis! 
the V 


servic 





VOL 











Pius since the days of Imperial Airways, British air transport has been 
accustomed to the fact that success and failure, praise and blame must be 
accepted with equanimity if service is to go on. For the two Government 
corporations, B.O.A.C. and B.E.A., the 1953—1954 financial year (up to 
March 3st, 1954) was no exception to this rule. 

British European Airways were fortunate with their flying equipment. 
They were able to put into service and operate successfully the Vickers- 
Armstrongs Viscount, the world’s first turboprop-powered airliner. They 
also profited from the popularity of the Airspeed Ambassador (Eliza- 
bethan Class). — On the other hand, the Corporation's balance sheet does 
not seem to have worked out as well as would be wished. At any rate 
B.E.A. has been very quiet about its financial results, except for a recent 
remark by its Chairman, Lord Douglas of Kirtleside, that the 1953—54 
deficit would be “a little larger” than in the previous year. 

For British Overseas Airways Corporation the situation is roughly 
reversed. Financial success is balanced by unfortunate experiences with 
flying equipment. The 1951—52 business year brought a modest profit 
of roughly £275,000 and the following year a loss of £839,000 (intro- 
duction of the Comet), but this year for the first time there is a substantia] 
profit, namely £1,072,600 after allowance for interest on capital and for 
taxation. Sir Miles Thomas, B.O.A.C.’s Chairman, stressed that the Cor- 
poration had had to pay taxes for the first time since its foundation and 
had thus become a firm run on “normal commercial principles” ... And 
then came the grounding of the Comet . . 


. 


Difficulties seldom come alone. For the past two years the Govern- 
ment Corporations have been called upon to adapt themselves to a basic 
change in British air transport policy. In mid-1952 the Conservative 
Government introduced a new programme, whose main object was ¢o 
encourage private airlines without torpedoing the State Corporations. 

In other words a partial resuscitation of the principles of controlled 
competition in line with the general trend of the Conservative economic 


British European Airways is in a good position as regards flying equipment. It put 
the Vickers-Armstrongs Viscount, world’s first turboprop commercial transport, into 
service in 1952-53 and now has twenty of these aircraft. 
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policy (denationalization of the steel industry, road transport etc.). Inci- 
dentally, the Labour Opposition, which strenuously opposes other de- 
nationalization measures, takes only a half-hearted view of the airline 
Corporations, which they have always watched with a critical eye. This 
emerged most clearly in the Parliamentary debates at the end of 1953 
on the question of authorizing the Corporations to increase their borrowing 
powers. The Government proposed to raise B.O.A.C.’s borrowing powers 
from £60,000,000 to £80,000,000 and B.E.A.’s from £20,000,000 to 
£35,000,000, to enable them to complete the fleet renewal that will be 
needed between now and 1960. The Opposition spokesman objected that 
the capital of the two Corporations was “by no means ungenerous in 
relation to the turnover”. B.O.A.C., with a capital of £36,000,000, had a 
total revenue of only £36,000,000; B.E.A., whose capital liability was 
£16,000,000, had a total revenue of a little over £13,000,000. By contrast 
K.L.M. had receipts of no less than £24,000,000 for a capital of 
£19,000,000, and P.A.A., whose capital was £35,000,000, had an annual 
turnover of £73,000,000. 


However that may be, the private operators have been steadily gaining 
ground over the past two years. Of the 240 route applications made by the 
52 members of the British Independent Air Transport Association a total 
of 106 had been approved by the end of March 1954 (37 domestic and 
69 foreign routes). At one time private operators received only short- 
period route certificates, but now they can count on seven to ten-year 
permits. The independents’ route network grew from 12,000 miles in 
1952—53 to 22,000 in 1953—54, and the private companies entered the 
year 1954 with a total fleet of 168 aircraft (42 four-engined, 103 twin- 
engined, 19 single-engined, 4 helicopters). In the 1953—54 fiscal year the 
number of passengers carried on their scheduled services for the first time 
exceeded the number carried on charter and military transport flights. 


Expressed in absolute figures, the share of the private airlines in total 
traffic is still modest (roughly one tenth), but the percentage growth in 
private traffic must be giving the Government Corporations food for 
thought: 


The grounding of the Comet brought British Overseas Airways Corporation serious 
equipment problems. The Corporation is looking for second-hand Constellations and 
Stratocruisers. — None of the fifteen Bristol 175 Britannia 100s on order (picture shows 


prototype) will be in operation before 1955. 
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The two private operators Hunting-Clan Air Transport and Airwork opened a Viking 
Colonial Coach service to the Gold Coast this summer (third-class fares, comfortable 
travelling conditions, convenient night stops). A Hunting-Clan Viking at Bathurst 
airport, Gambia. 


Traffic figures for British air transport 

















Passengers 289,761 +-2.9| 1,656,779 | +18.3 241,619 94.9 
Freight (tons) 5,968 6.0 16,616 + 4.4 38,565 184.5 
Mail (tons) 3,355| +7.9 6,582 +. 4.7 29 + 45 
Ton-miles 

offered 209,160,000 +-1.1 83,118,000 + 21 11,921,000 +120.8 
Revenue 

ton-miles 135,182,000 +1.4/ 53,119,000 +23.5 | 7,195,000) +102.8 
Load factor 64.6%, 64.5%, 63.9% 62.6% 61.3% 66.5%, 





Further telling evidence of the growing economic importance of British 
private air transport is provided by the interest shown by shipping lines in 
air transport undertakings. 

Within the brief period of ten months no fewer than five leading 
private operators passed into the hands of shipping companies. The move 
was started by Clan Line Steamers Ltd. and the Hunting Group, who 
founded Hunting-Clan Air Holdings Ltd. in October 1953, a holding 
company which covers Hunting Air Transport Ltd., the first British 
private airline to become a member of I.A.T.A., and the maintenance and 
overhaul firm of Field Aircraft Services Ltd., as well as a whole string of 
other concerns (including Hunting Percival Aircraft Co.). 


On July 4th, 1954 Silver City Airways, the private company known for its cross-Channel car ferry services, opened its Ferryficld airfield near Lydd, 


airport lounge; left: unloading a Silver City Bristol Freighter. 
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Hunting-Clan also runs a Newcastle Hamburg — Stavanger (Norway) service. On 


of its DC-3s at Oslo-Fornebu Airport. 


Early in February 1954 Furness Withy & Co. acquired a large block of 
shares in Airwork Ltd., one of the leading private air transport companies, 
some of whose capital was also taken over by the Blue Star Line in 
June 1954. 


Finally, at the end of February 1954 the holding company Britavia Ltd. 
was taken over by General Steam Navigation Co. Ltd., who thus gained 
control of Britavia’s two subsidiaries, the cross-Channel car ferry operators 
Silver City Airways, and Aquila Airways, the only private company 
operating flying boats. 

According to the letter of the law, the private operators are not com- 
petitors to the two Government Corporations. Their route applications 
are examined by the Air Transport Advisory Group and are in principle 
approved only if they do not undermine the Corporations. In practice, 
however, the situation is somewhat different. The independents frequently 
behave as uncompromising rivals to the Corporations and among them- 
selves and cannot be said to obey the Government's call for friendly 
cooperation. In some cases they use obsolescent equipment and operating 
methods which, in the view of British observers, are detrimental to the 
healthy development of British air transport. 

This criticism by no means applies to the leading private companies. 
The independents connected with shipping firms, for example, are reliable, 
efficient and very enterprising competitors. 

Hunting and Airwork, for example, who have been running a joint 
Colonial Coach Service for about two years, have Viking services to East 


Kent. Right: the 
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\frica, Southern Rhodesia and (since the summer of 1954) the Gold 
Coast. “Third-class” fares, comfortable travelling conditions and con- 

nient night stops make these services attractive to large numbers of 
travellers. The two companies have now applied for authorization to 
extend this type of service to the Far East. 

Airwork Ltd. has been authorized by the U.S. Civil Aeronautics Board 
to open a freight service across the Atlantic, to be flown initially by 
Hermes and later by Britannias. 

Skyways operates a Colonial Coach Service from Britain to Malta and 
Cyprus and has applied for services to Singapore and the Far East—This 
company has also just got a foot into the incipient German air transport 
through a working agreement with the newly-formed Hamburg charter 
company, Deutsche Lufttransport G.m.b.H., whose aircraft will initially 
be flown by Skyways crews under the British flag. 

Aquila Airways, whose flying boats continue to operate the South- 
ampton—Madeira (feeder service Lisbon)—Canaries service, opened a 
scheduled run from Southampton to Marseilles and Capri in the 1954 
summer season. 

Silver City Airways carried more than 39,000 vehicles and 96,000 
passengers in 1953, and on July 27th, 1954, the company’s aircraft crossed 
the Channel no fewer than 222 times. Traffic volume on this one day was 
five times as great as the total for the 1948 business year (Silver City’s 
first operating year). 


However one looks at it, ¢4e Government Corporations do not have an 
casy life of it. Understandably this applies particularly to B.O.A.C. at the 
moment, who has serious equipment problems to contend with due to the 
Comet’s grounding. 

True, Sir Miles Thomas insists that the Corporation has by no means 
finally “written off” the Comet but is confident that the whole affair will 
be satisfactorily cleared up in the not-too-distant future. On the other hand 
he admits frankly that the withdrawal of the Comet has robbed B.O.A.C. 
of seven aircraft whose working capacity far surpassed that of all conven- 
tional models. 

The situation is undoubtedly serious. B.O.A.C. has been obliged to 
suspend its service to South America—not a profitable one in any case— 
so as to release the Canadair Four Argonauts for the Africa run, and is now 
buying eight Constellations and eight Stratocruisers second or even third- 
hand. ... But what is more annoying, shortly before the series of Comet 
accidents B.O.A.C. had sold most of its moth-balled Handley Page 
Hermes—which might have been used as stopgaps-—to private companies, 
who are now insisting on delivery. Britavia, for example, is already suing 
for its share. The fifteen Britannia 100s ordered will not be available for 





B.E.A. opened a passenger helicopter service between 
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London and Southampton this spring. One of B.E.. 








Aquila Airways, the only private company to operate flying boats, opened a regular 
Southampton — Marseilles — Capri service, using Short Solents, this summer. 


some time; the first three or four can at best be delivered at the end of 
1954, so that route proving cannot begin until next year. All in all, it is 
obvious that B.O.A.C. is facing a difficult year. 

As regards equipment, B.E.A. is in a much more favourable position. 
Its fleet at present comprises 20 Viscounts, 18 Ambassadors, 38 Douglas 
DC-3s for passenger services and 8 DC-3s for mixed passenger and freight 
operation, 18 Vikings with high-density seating for tourist services, 8 de 
Havilland D.H. 89s, three Bristol 171 and two Bell 47 helicopters—An 
experimental Bristol 171 helicopter service between London and Birming- 
ham was opened in July 1953 and a passenger service with the same 
machines between London and Southampton in spring 1954. The new 
South Bank helicopter station at Waterloo has been completed and taken 
into operation. Londoners frowned at the noise, but finally accepted the 
new form of traffic ... with the proviso that the helicopters fly over the 
Thames between Waterloo and London Airport. B.E.A. has ordered two 
more Westland-Sikorsky S-55s for this airport feeder service: they are to 
be delivered before the end of 1954. 

* 

Finally, a word on ground organization, in which no sensational changes 
are to be expected. The terminal buildings at London Airport are nearing 
completion, and a traffic increase of 50 “ is expected this autumn, when 
B.E.A. finally leaves Northolt. 

* 

Blue skies, but some cloud... . British air transport must accept both 

with composure so as to keep flying. 


\.’s Bristol 171 Sycamores over Southern England. 
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Hawker Hunter in Production 


By Sir Sydney Camm, C.B.E., F.R.Ae.S., 


Chief Designer, Hawker Aircraft Ltd., Kingston-on-Thames 


The Air Staff Specification for the Hunter called for a single seat fighter for day 
interception duties, capable of operating in any part of the world, the primary role 
being to attack high altitude bombers in daylight. The emphasis, therefore, was on 


an extremely rapid rate of climb. 


The design to meet these conditions had as its background a series of machines 
using the Rolls-Royce Nene engine which we had produced after the war—the 
P. 1050, the prototype of the N7/46 Fleet fighter, now known as the Sea Hawk; its 
swept-wing version, known as the P. 1052, both these aircraft having bifurcated jet 
pipes; and the P. 1081, with the straight-through pipe. All these machines were 
fitted with four 20 mm. Hispano cannons. 


For the new design it was clear that the armament would have to be increased, but 
whether it was to take the form of two or four larger calibre cannons was not then 
decided. 


It became obvious that the many variations and alternatives which were required 
made it almost impossible to keep the design to the small compact form originally 
conceived, and the question of armament was perhaps even more difficult as, 
although the need for heavy armament was emphasized, we knew from long experi- 
ence that, in the end, performance and not weight of armament would be the deci- 


sive factor. 


%@ 
LONDON EDITOR 
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Sir Sydney Camm, 
C.B.E., F.R.Ae.S., Chief 
Designer of Hawker Air- 
craft Ltd. since 1925, has 
been responsible for a 


long line of Hawker 
fighters: Hart, Fury, 
Hurricane, Typhoon, 


Tempest, Sea Fury, Sea 
Hawk, Hunter... 


The design problems encountered did not differ greatly from those we had met 
with in previous fighters, i.e., the highest possible power to weight ratio; sufficient 
volume to house the military load and fuel without increase of frontal area; and 
avoidance of too high a wing loading, in view of the necessity to use existing run- 
ways. But, of course, with regard to the latter, the importance of high performance 
and good manoeuvrability at altitude affected this decision. 

Another problem always encountered is whether to design precisely to the 
requirements laid down, or whether to make some allowance for the possible later 
increase of military load. As this fighter would fly at high Mach numbers approach- 
ing the supersonic range, the question of load factors required much thought. A 
major structural difficulty was to obtain the maximum possible stiffness without 
a serious increase of structural weight. 

The main problem was, however, that of finding space for the large amount of 
fuel required, and also to provide satisfactory air intakes. New factors to be taken 
into consideration included cabin conditioning and powered controls. 

The subject of reheat gave us a good deal of trouble, as we were not at all con- 
vinced that it could be justified, having regard to the complication of its installa- 
tion and the serious reduction in range which occurred with its extended use. 
During the entire period of the design of the Hunter, we felt that a higher powered 
non-reheat engine could fill requirements more satisfactorily. 








The largest production programme in Western 
Europe since World War Il is centred upon the 
Hawker “Hunter” single-seater fighter. 

Substantial numbers are on order by the British 
Ministry of Supply for R.A.F. Fighter Command. In 
addition, 958 Hunters have been ordered forN.A.T.O., 
as follows: 468 for the R.A.F. under U.S. off-shore 
procurement contracts; 112 to be built under licence 
by Fokkers in Holland and S.A.B.C.A. in Belgium, 
also under U.S. off-shore procurement; 156 by Hol- 
land, to be built by Fokkers; 192by the Belgian Govern- 


Hunters on the assembly line. More than 1,200 are to be manufactured for N.A.T.O. air forces on five production lines, three i 


bulkhead is for the radar range sight and camera gun. 


ment, also to be built on the Continent; finally, Den- 
mark has ordered 30 aircraft just recently, to be pro- 
duced in England. A non-N.A.T.O. nation, Sweden, 
placed a contract in Britain two months ago for 120 
Hunters for £12,000,000 as an interim solution pending 
production of a Swedish-designed supersonic type. 
Thus, apart from direct Ministry of Supply contracts, 
nearly 1,200'of the machines are an order from various 
factories. 

With the Hunter scheduled to operate with four 
N.A.T.O. air forces, and possibly a future fifth, backed 
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lines (three in the U.K., 
a substantial degree of 


by five main production 
two on the Continent), 
N.A.T.O. interceptor standardization will have been 
achieved. 

Design and production of the Hunter has been a 
task beset with many difficulties—not the least of 
which in the early stages were lack of technicians, 
skilled craftsmen, jigs, tools and materials. In 1948, 
the Air Ministry, in view of the limited budget available, 
decided to leave the interim centrifugal powered types 
and concentrate on a machine with much higher per- 


n Britain, two on the continent.—Bracket on front fuselage 
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TECHNICAL DETAILS 














The Hunter airframe is broken down into a number of components, which are completed individually: detachable nose 
cowling; radar-range sight and camera-gun; front fuselage carrying cockpit, armament pack and nose-wheel; centre 
fuselage with wing roots; rear fuselage; tail unit assembly; main planes with main undercarriage legs; removable jet 
pipe/tail cone unit.—Right: diagram of how the power plant (Avon or Sapphire) is removed. 
































formance—built around the Rolls-Royce Avon axial- 
flow turbojet. 


Hawkers thereupon set about a new design, bearing 
the works number P. 1067. In 1950 the Korean war 
started and the Government embarked upon a big 
programme of rearmament. Instructions to proceed 
with the P. 1067 were given in October, 1950, and a con- 
tract was placed “off the drawing board” in March, 
1951. 


The first prototype machine took shape in the shops 
at Richmond Road, Kingston; it was transported by 
road to the Hawker aerodrome at Dunsfold and made 
its first flight on July 20th, 1951, in the hands of Squa- 
dron Leader Neville Duke. This aircraft and the second 
prototype, which flew in May, 1952, had an up-rated 
Avon of 7,500 Ib. thrust. For test purposes the third 
prototype Hunter was fitted with the Armstrong 
Siddeley Sapphire, in which form it became known 
as the Mark 2. 


The moderate wing loading and high power loading 
of the Hunter ensure short take-off and landing runs. 
The machine is extremely manoeuvrable at high alti- 
tudes where transonic speeds are attained in relatively 
shallow dives. The power booster controls, and the 
response of the aircraft to control movements are 
stated to be satisfactory over the entire range of speed 
and altitude obtainable by the aircraft. 


Shaping a heavy gauge wing skin panel on the Farnham 
Power Rolls. 





Side view unfinished and front view of the integral wing centre-section and centre fuselage. The recesses in which the men 
are working would appear to be spaces for fuel cells. The fuselage boundary layer bleeds can be clearly seen as also can 
what appear to be slots to prevent turbulence. The front fuselage joint is made by four self-aligning fittings with 31 small 


peripheral flange bolts; the rear fuselage joint by 15 quick release fittings. 


four gun posts for 30-mm Aden cannon. 









Second prototype of the Hunter (with Rolls-Royce Avon). 


Dimensions and characteristics 


Overall length 45.9 ft. 
Span 33.67 ft. 
Height 13.14 ft. 
Gross wing area 340 sq.ft. 
Sweep (at 4, chord) . 40 degrees 
Thickness/chord ratio 

(constant) 8.5 % 
Aspect ratio 3.33 
Tyre pressure . 190 Ibs./sq.in. 
Undercarriage track . 14.75 ft. 


The hydraulic system, which incorporates separate 
hydraulic accumulators for the power boost units, is 
fed by a Dowty constant volume two-stage pump. 
The hydraulic system supplies power for the under- 
carriage and flap operation and for the flying control 
power boosters. An emergency pneumatic system 
is provided for lowering the undercarriage and flaps. 


Delivery schedules for all these orders called for a 
high production rate, since all aircraft under the con- 
tracts mentioned are to be delivered by June 1956. In 
other words, well over 1,200 machines of an entirely 
new design will have to be turned out in about three 
years. A completely new production layout had to be 
evolved, with new jigging and tooling methods to suit 
the structural design. Sceptics have claimed that sucha 
schedule could not be maintained. Hawkers and the 
N.A.T.O. procurement organization tackled the prob- 
lem by setting up several lines at once—three in 
Britain, one in Holland and one in Belgium. 


Nosewheel of the Dowty undercarriage; above, two of the 
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Part of the paint shop at Blackpool. 


Following the practice developed during the War 
for large-scale aeroplane production, the Hunter is 
divided into a number of major units that are comple- 
ted individually and are available as fully-equipped 
spares. The sizes of these units depend partly upon 
structural design needs and partly upon R.A.F. 
requirements for transportation. These interchange- 
able spares units should not be confused with the 
manufacturing sub-assemblies into which the air- 
frame is further subdivided. 


The Hunter is broken down into the following com- 
ponents with full interchangeability: front fuselage, 
which carries the cockpit, armament pack, nosewheel 
and cowling for radar-range sight and camera-gun; 
centre fuselage, with integral wing roots, engine 
supports and air intake ducts; detachable rear fuse- 
lage with integral fin base and removable jet pipe/tail 
cone unit; tail unit assembly; and the main planes 
complete with the main undercarriage legs. 


The production layout finally adopted for manufac- 
ture in Britain is as follows:—The Hawker factories at 


Adjusting the starboard main leg of the Hunter with the wing on its finishing jig. 
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Hawker Hunters in their new camouflage dressing at Dunsfold airfield . . 


Kingston feed a final assembly line and flight test 
base at Dunsfold. At Blackpool there is a separate 
company—Hawker Aircraft (Blackpool) Ltd.—which 
at first produced only parts, but now turns out com- 























same 


— a 


Outer wing panel manufacture. 


~ 
. ready for test flights. 


plete aircraft, which are tested at an adjacent aero- 
drome. When in full production Blackpool will have 
some 5,000 personnel. The third complete line is at the 
Sir W.G.Armstrong Whitworth Aircraft Ltd. factory 
at Baginton, near Coventry. 


In the early stages there were few firms able to 
undertake the manufacture of the large jigs and tools 
required, amounting to 3,250 tool designs and about 
40,000 jigs, tools and fixtures. Even when the “Super 
Priority” scheme was introduced there was only a 
slight improvement in the situation. 


The problems were largely overcome, in the case 
of tools, by using easily-made “temporary” tools 
capable of manufacturing several hundred parts, until 
production tools became available; and in the case of 
major assembly jigs, by searching Europe for possible 
sources of supply. In the end large numbers of tools 
were made by the Italian Macchi, Breda and Fiat con- 
cerns, who were already familiar with British measure- 
ments because of their experience in manufacturing 
D.H. Vampires. 


New machine tools have had to be obtained and 
many of these have come from the U.S.A. New 
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machinery includes Duplex milling machines and 
Hydrotels, Hufford and Sheridan stretch presses, 
Onsrud spar millers, Farnham rollers, Verson brake 
presses, Pines pipe benders, and Ceco light alloy die 


stampers. 


in Holland and Belgium sub-contractors will feed 
sub-assemblies and detail parts into a main centre—in 
the former case to Fokker, and in the latter to 
S.A.B.C.A. Fifty initial sets of raw materials and 
complete sets of master templates, tooling aids, etc. 


are being supplied from Britain. Each country has 


Squadron Leader Neville Duke, Hawker Chief Test Pilot, 
with Sir Sydney Camm, Chief Designer. 






















With power supply attached, the first of many functional tests of the aircraft systems—hydraulics, electrics, radio, pressur- 


ization, power controls—are carried out. 


received a complete aircraft and a range of sub- 
assemblies, components, pipe runs and specimen 
detail parts. 

The object is to ensure that components made 
everywhere will be interchangeable. Hawkers now 


have a special department to co-ordinate all this work. 
The Rolls Royce Avon power plants for the Dutch 
and Belgian Hunters will eventually come from a new 
production line at the Fabrique Nationale d'Armes de 
Guerre factory in Belgium. 


Towards Cheaper Aircraft 


BY REAR 


CHAIRMAN 


AND MANAGING DIRECTOR, 


ADMIRAL M.S 


SHORT BROTHERS 


SLATTERY, €.B:., F.R.Ae|.3., RN. 


AND HARLAND LTD., 


retd 


BELFAST 


Editor's Note: Interavia Review has long been an ardent advo- 
cate of the simplified, stripped, quickly produced, low-cost combat 
aircraft.* The editors are therefore happy to publish the views of a 
distinguished British aircraft production expert on the same subject, 
all the more so because he has put his ideas into practice and has 
several prototypes of a light-weight anti-submarine aircraft under- 


going flight and operational tests.—Rear-Admiral Matthew S. Slat- 
tery was born in 1902 and joined the Navy in 1916. He was Director of 
Air Material at the British Admiralty from 1939 to 1941, Director- 
General of Naval Aircraft Development at the Ministry of Aircraft 
Production in 1941, Chief of Naval Air Equipment at the Admiralty 
from 1945 to 1948. He retired from the Service in the latter year 
and joined Short Brothers andHarland Ltd., long known as manu- 





1954; etc. 


Rear-Admiral Matthew 8. Slattery. 


Dinete cheap and robust, the Short Seamew 
anti-submarine aircraft has been built in an 
attempt to halt the rising cost of military aircraft 
in an age when the burden of taxation lies 


heavily on every European nation. 


In undertaking the development of the 
Seamew, Short’s have set about perfecting an 
aircraft which, while cheaper and easier to 





* cf. Interavia Review No. 7, 1952; No. 8, 


1952; No. 9, 1953; No. 7 


manufacture than any comparable front-line type 
built since the war, would be capable of perform- 
ing all the arduous duties of submarine “search 
and strike”. 

Experience in the last war showed that in 
protecting convoys anti-submarine aircraft were 
required in large numbers to operate from ships 
of the convoy. This experience indicated that 


INTER SCHAVIA 


facturers of marine flying equipment. 


swarms of small reconnaissance and strike air- 
craft would be far more effective and efficient 
than a smaller number of large and more expen- 


sive aircraft. 


It is considered that the Seamew heralds a new 
trend towards cheaper aeroplanes just as we are 
seeing more and more cheap motor cars in 
production every year. Already in Britain there 











| British Aviation | 








From his high-set cockpit the pilot of the Seamew has 
excellent vision forwards and downwards. 


is at least one other project in hand (the Folland 
Gnat. -Ed.-) to produce a utility military air- 
craft, while information from America, France 
and Italy hints that similar steps are being taken 
in those countries. 

When discussing a “cheap” aircraft, this term 
must not be construed as inferring any reduction 
in the quality of the materials or in the standard 
of the workmanship employed in its construc- 
tion. Both these factors must always be of an 
extremely high order in any aircraft. In fact, any 
introduction of low grade materials, which 
would merely add weight, would result in a 
larger aircraft requiring increased engine power. 
A “cheap” aircraft is also essentially one which 
is economic to operate. This major factor 
demands a high standard of reliability, low 


running costs of a small engine, and a minimum 


The Short Seamew two-seater anti-submarine aircraft. 
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4 vented fillet has been incorporated in the tailplane 
leading edge of the first Seamew prototype to ensure good 
elevator and rudder control at critical landing speed. 
of maintenance. These features can only be 
achieved by keeping the basic requirements of 
such an aircraft as simple as possible. 

The Seamew conception calls for an aircraft 
capable of operating from all types of carriers, 
including the smallest converted merchant ships 
or from coastal airstrips, almost irrespective of 
weather conditions. Consequently, endurance is 
required to.be reasonably high, adequate protec- 
tion against icing has to be provided, ability to 
land at a very low speed is essential and the 
cockpit positioning has to be such that the pilot's 
view is almost uninterrupted. The aircraft needs 
to be highly manoeuvrable and, of course, it has 
to be capable of carrying a specified war load. 

Probably the greatest single factor influencing 
the design of the Seamew was the need to keep 
its weight to an absolute minimum. In the event, 
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it was notable that the actual weight of the 
machine was substantially below the target 
weight and that structural strength tests have 
proved the structure in respect of this weight. 
At the same time, all the service requirements 
for endurance and performance have been more 


than satisfied. 


The setting of this very rigid weight target 
has meant the introduction of new forms of 
construction which, in turn, have called for a 
most comprehensive testing programme, not 
only of the aircraft itself but of all the various 


components. 


Bearing in mind the operational role of the 
Seamew and the limitations of the smaller air- 
craft carrier for which it is designed, everything 
not absolutely essential to the aircraft's job of 
submarine hunting was excluded. Anti-submarine 
aircraft do not need to cruise at high speed, and 
for this reason the designer was able to fit a 
fixed undercarriage which is lighter, cheaper, 
simpler and much easier to maintain than the 
retractable undercarriages in general use today. 


In selecting the Armstrong-Siddeley Mamba 
as the power unit of the Seamew, the designer 
had in mind that it was an engine already in 
service with naval aircraft and that it was 
capable of running on a variety of fuels which 
would be available at sea. 

Inherent in the design of the aircraft is ease 
of maintenance. This is particularly important 
when it is remembered that the Seamew will be 
maintained by a minimum number of skilled 
mechanics often operating under extremely 
difficult conditions. Structurally, the aircraft is 
extremely simple, and engine maintenance has 
been facilitated by a series of panels which have 
been specially designed for speedy release. The 
front nose cowling of the aircraft can be com- 
pletely removed in a matter of minutes to give 
complete access to the engine. 

The simplification of the aircraft is, of course, 
reflected directly in all the production stages. Its 
manufacture employs fewer men and less mate- 
rials and is, therefore, cheaper whether the cost 
be regarded in money or in man hours and raw 
materials. Its advent is evidence that military 
aviation has today reached the stage where high 
performance is not the only criterion. Production 
and lower costs are tilting the balance. 


Just as in the case of the motor car, nothing 
will contribute more to the lowering of the first 
cost of an aircraft than production in large 
numbers. Fortunately this is consistent with the 
underlying philosophy of this type of anti-sub- 
marine aircraft. Really large scale production 
would make a degree of tooling not often seen 
in Britain an economic possibility, with all the 
consequentional advantages of a high rate of 
delivery and low cost. 


VOLUME IX No. 9, 1954 








pr 


Vo 





BRITISH AIRCRAFT AND ENGINES 








Avro Allantic projected commercial transport for 76 to 131 passengers; four Bristol Prototype of the de Havilland Comet 3 four-jet commercial transport with Rolls-Royce 
Olympus turbojets. Avon RA. 16; first flight on July 19th, 1954; 58 to 76 passengers. 





Vickers-Armstrongs Viscount 700 D with slipper tanks and four Rolls-Royce Dart Hunting Percival project for a “DC-3 replacement”, the P. 87. Accommodation for 
RDa. 6 turboprops. 36 passengers. 
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Auster AOP. 9 light artillery observation and communications aircraft with 180 h.p. 7. 4 trainer version of the English Electric Canberra for crew of three: pilot, student 
Blackburn Bombardier 203 engine. and navigator. 

De Havilland D. H. 110 two-seat all-weather fighter, a naval version of which is in English Electric Canberra B.S armed reconnaissance aircraft and bomber with two 


production for the Royal Navy; two Rolls-Royce Avons. Rolls-Royce Avon RA. 7 turbojets. 


























POWER PLANT DIMENSIONS WEIGHTS PERFORMANCE 
AIRCRAFT TYPE 3 M 
wing i x 
AND MANUFACTURER p Take-off power Span Length pone. Empty Gross Pa Vmax Veruise | max climb| Ceiling Rar 
H.P ft. in ft. in sq. ft Ibs Ibs Ibs m.p.h m.p.h f.p.m ft mil: 
Transport Aircraft 
Airspeed Ambassador 2 x Bristol Centaurus 661 2 x 2,600 ~ 115'0”  82'0" 1,200 | 35,781 52,500 11,650 _ 272 — 20,000+  1,200+ 
Aviation Traders Accountant 2 x Rolls-Royce Dart RDa.6 2 x 1,550 365 77'6 57’ 6” 600 13,110- 24,000 7,500+ = 290 1,795 30,000+ 1,500+ 
13,650 
Avro Atlantic 4 x Bristol Olympus _ 4x 10,000 |121' 145’ — — 200,000 upto -- 600+ — 40,000 appr. 
45,000 4,000 
Blackburn Beverley 4 x Bristol Centaurus 173 4 x 2,850 _ 162'0 99' 2” 2,916 77,200 135,000 57,800 238 a os 15,000- 1,000- 
20,000 1,500 
Bristol Britannia 250 & 250 L.R. 4 x Bristol Proteus 755 4 «4,150 — 142’ 3.5" 124’ 3” 2,075 _ 155,000- 36,700 _ appr. _ 20,000- 5,000+ 
(e. h. p) 165,000 390 25,000 
Bristol Britannia 300 & 300 L.R. 4 x Bristol Proteus 755 4 x 4,150 _ 142' 3.5". 124'3" 2,075 — _155,000- 30,000 - appr — 20,000- 5,000+ 
(e. h. p) 165,000 390 25,000 
Bristol 170 Freighter Mk. 32 2 x Bristol Hercules 734 2 x 1,980 108'0” 73'6" 1,487 _ 44,000 11,300 —_ 193 —  10,000- 1,680 
15,000 
De Havilland Comet 2 4 x Rolls-Royce Avon 502 — 47,000 |115'0” 96' 0” 2,015 _- 120,000 13,500 - 490 = 40,000 2,200+ 
De Havilland Comet 3 4 x Rolls-Royce Avon RA. 16 -- 4x9,000 |115'0” 111'6" 2,015 — 150,000 16,800 — 500+ — 40,000 2,600+ 
De Havilland Dove 5 & Dove 6 2 x De Havilland 2 x 380 — 57’ 0" 39’ 3” 335 _— 8,800 _ _ 179 7 19,400 1,800 
Gipsy Queen 70-2 
De Havilland Heron 2 4 x De Havilland 4 x 250 — 71'6 48'6 499 _ 13,000 — _— 183 - 18,000 1,250 
Gipsy Queen 30-2 
English Electric (?) 1 x Armstrong-Siddeley - _ ~ _ - 17,000 32,000 10,000 _ _ ‘ai aie 1,000 
Double Mamba 
Handley Page (Reading) HPR.3 4 x Alvis Leonides Major 4 x 870 _ 95'0 70'3 882 19,840 34,000 10,705 - 220 1,390 23,000 1,500- 
2,000 
Handley Page H.P. 97 4 x Armstrong-Siddeley — 4 x 8,000+ - _ — — = appr _ 600+ — appr. - 
Sapphire 45,000 40,000 
Hunting Percival Prince 5 2 x Alvis Leonides 503/4 2 x 540/560 _ 64'6 46'0 400 _ 12,500 om 220 191 1,380 22,600 1,000 
Hunting Percival P. 87 2 x Napier — — - _ ~ — appr. _ ate ante — _ ‘an 
26,000 
Scottish Aviation Twin Pioneer 2 x Alvis Leonides 502/1 2 x 550 - 76'6" 45'1”" 657 _ 13,500 oan sai 175 a -_ 620 
Short Sealand 2 x De Havilland Gipsy Queen 70 2 x 345 _ 61'6"  42'2” 358 — 9,100 a _ 176 — 20,000+ 595 
Vickers-Armstrongs 4 x Rolls-Royce Dart RDa. 3 4x 1,400 + 365 93' 8.5" 81'2” 963 |34,700 58,500 13,990 _ £30+ — 28,700 appr. 
Viscount 701 ,000 
Vickers-Armstrongs 4 x Rolls-Royce Dart RDa. 6 4 x 1,550 + 365 93'8.5" 81'2 963 — 60,000- 12,800 _ a= - _ _ 
Viscount 700 D 62,000 
Vickers-Armstrongs 4 x Rolls-Royce Dart RDa. 5 4x 1,540 + 400 93' 8.5" 94'6 963 _ 65,000 16,820 _- appr. 1,120 25,600 1,100+ 
Viscount 801 310 
Vickers-Armstrongs V.C.7 4 x Rolls-Royce Conway —_ 4 Xappr. appr appr. — — 180,000- — ~ 550-600 — _ - 
(Vickers 1000) 15,000 40’ 46’ 220,000 
Trainers, Liaison & Touring 
Aircraft 
Auster Aiglet Trainer 1 x De Havilland Gipsy Major 1 1 x 130 _ 32'0 23'2.5" 163.5] 1,320 1,950- — 132 110 710 _ 500 
2,200 
Auster J.8L. 1 x De Havilland Gipsy Major 10 1x 145 ov ‘eee = om a aia ane on ant _ _— - 
Auster AOP.9 1 x Blackburn Bombardier 203 1 x 180 = 36'5”23'8.5" — _ — _ 127 _ 920 18,000 240 
Avro 707C 1 x Rolls-Royce Derwent —_ 1 x 3,500 34'2” | 34'4" _ —_ = si esis a inp es a 
Boulton Paul Ba/lio/ T. 2 1 x Rolls-Royce Merlin 35 1 x 1,280 — 39'4” 35'1.5" 250 6,730 8,410 - 288 265 1,790 32,500 _ 
Boulton Paul Sea Ballio/ T. 21 1 x Rolls-Royce Merlin 35 1 x 1,280 — 39’ 4” 35'1.5" 250 7,400 8,950 — _ appr. 1,650 30,000 — 
265 
De Havilland Chipmunk T. 10 1 x De Havilland Gipsy Major 8 1x 145 _ 34'4 25’ 8” 172.2) 1,417 2,000 ~ 138 118 800 16,000 300 
De Havilland 1 x De Havilland Goblin 35 _ 1x3,500 | 38'0 34’ 6” 262 7,150 11,150 a 530 350 4,500 40,000 920- 
Vampire Trainer T. 11 1,240 
English Electric Canberra T. 4 2 x Rolls-Royce Avon 1 — 2 x 6,500 64’ 0" 65’ 6” 960 _ —- -- a _ _ - 
Fairey Firefly T.7 1 x Rolls-Royce Griffon 59 1 x 1,965 _ 44'6 38' 3” 342 11,000 13,770 _ 300 255 1,550 25,500 860 
Gloster Meteor T. 7 2 x Rolls-Royce Derwent 8 a 2 x 3,600 37'2 43’ 6" 350 10,645  14,230- — 585 430 7,600 45,000 500- 
17,600 1,000 
Handley Page Marathon T. 11 4 x De Havilland 4 x 340 _ 65'0 52'1.5" 498 13,360 17,535 _ 200 155 600 15,000+ 1,290 
Gipsy Queen 70-3 
Hawker Sea Fury T. 20 1 x Bristol Centaurus 18 1 x 2,550 _ 38'5 34'8 280 a 11,930--  — 445 _ 4,300 _ appr. 
13,460 1,250 
Hunting Percival Provost T.1 1 x Alvis Leonides 25 1 x 550 _ 35’ 2 29’ 0” 214 3,350 4,400 _ 200 175 2,200 22,500 660 
Hunting Percival 1 x Armstrong-Siddeley _ 1 x 1,750 35'5 31’ 11” 214 ~- 5,950- a 325 _ 2,520 31,000 - 
Jet Provost T.1 Viper 5 6,750 
Hunting Percival Sea Prince T. 1 2 x Alvis Leonides 125 2 x 550 = 56'0" 43’ 4” 365 8,850 11,850 _ appr 180 1,400 20,000 appr. 
200 500 
Vickers-Armstrongs Va/etta T. 3 2 x Bristol Hercules 230 2x 1,975 oa 89'3”  65'3” 882 28,400 36,500 — appr 210 1,300 22,000 1,400+ 
290 
Vickers-Armstrongs 2 x Bristol Hercules 264 2 x 1,950 _ 95'6 67’ 6’ 974 28,700 37,500 -- appr. 180 1,400 27,000 1,500 
290 


Varsity T.1 

















| 
| Englist 








Figh 
Arm: 
Mete: 
Avro 


Avro 
Avro 


De H: 
De Hi 


De He 
De He 
Englis 


Englis 


| Englis' 
| Englis| 
Englist 


| Fairey 


| Folland 


| 


} 
Folland 


Gloster 


| Gloster 
| Handley 
| Hawker 
| Hawker 


| 


Hawker 
| Short Se 
| Vickers- 

Attacker 

Vickers- 

Vickers-! 

Swift FR. 


Vickers-! 
| §25-Deve 


| Vickers-, 
Valiant B. 


Westlanc 


Rotary-v 
Bristol 17 
Bristol 17: 
Fairey Rot 
Hunting P 
Saunders- 


Westland 


Westland | 








yr. 


0+ 























Meteor NF. 14 


Avro Vulcan B.1 





Fairey Gannet AS.1 


Folland Gnat 


| Gloster Meteor F. 8& 


Hawker Hunter F.7 


| Hawker Hunter F. 2 
Hawker Sea Hawk F.1 


Short Seamew AS. 1 


Vickers-Supermarine 
Attacker FB. 2 


Vickers-Supermarine 
Swift FR. 5 


Vickers-Supermarine 
5§25-Development 


Vickers-Armstrongs 
Valiant B.1 


Westland Wyvern S. 4 
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POW PLANT : W 
OWER PLAN DIMENSIONS EIGHTS PERFORMANCE 
AIRCRAFT TYPE 
Wing Max i 3 
D MANUFACTURER ' Take-off power Span Length Area Empty Gross payload Vmax Vcruise |maxclimb Ceiling Rang 
ype 
HP Ibs ft. in ft. in sq. ft. Ibs Ibs Ibs m.p.h m.p.h f.p.m ft iles 
Fighters, Bombers etc. 
Armstrong-Whitworth (Gloster) 2 x Rolls-Royce Derwent 8 _ 2 x 3,600 43'0 48'4 374 -_- ~ _ 530+ _ ~ oo — 
Avro Shackleton MR. 3 4 x Rolls-Royce Griffon 67 4 x 2,450 _ 120’ 0” 87'4 1,421 _ _ ~_ _— _— _ _ 
4 x Bristol O/ympus - 4x 10,000 | appr appr. — “= od _ 600+ “= -- 50,000+ appr. 
100’ 110’ 5,000 
Avro Fighter-Bomber (?) 1 or 2 Bristol Orpheus (7) = ? x 4,000- _ _ _— — — _ —_— -_ _ _ _ 
5,000 
De Havilland Vampire FB. 9 1 x De Havilland Goblin 3 ~ 13,350 | 38'0" 30'9” 262 7,300 12,350 -- 531 350 4,250 40,000 50C- 
600 
De Havilland Venom FB. 1 1 x De Havilland Ghost _ 1x5,000 | 41'9” 31°10 279 _ on. _ 600 appr. 50,000 ~ 
15,00 6, 
De Havilland Venom NF. 3 1 x De Havilland Ghost - 1 x 5,000 41'9 35'3 279 _ appr. — appr. — appr. 50,000 
15,000 600 6,000 
De Havilland D.H. 110 2 x Rolls-Royce Avon - 210,000 | 51’ 52 appr. — _ “= -- - _ - — 
(?) 550 
English Electric P.1A 2 x Armstrong-Siddeley - _ _ _ _ —_ _ _ 1,000 + sich — ab - 
Sapphire 
English Electric Canberra B. 2 2 x Rolls-Royce Avon 7 = 2 x 6,500+|63'11.5" 65'6 960 a appr. _ appr. — _ 50,000+ 1,500+ 
45,000 550 
English Electric Canberra PR. 3 2 x Rolls-Royce Avon 1 _ 2 x 6,500+/63' 11.5" 66’ 8" 960 _ _ _ — _ — ~ “= 
English Electric Canberra B. 6 2 x Rolls-Royce Avon RA. 7 _ 27,500 |63'11.5" 65’ 6’ 960 — _ — - ~ _ _ — 
English Electric Canberra PR. 7 2 x Rolls-Royce Avon RA. 7 _ 27,500 |63'11.5" 66’ 8’ 960 -- _ _ -- -- _ - 
English Electric Canberra B. 8 2 x Rolls-Royce Avon RA. 7 _- 2x7,500 |63'11.5" 65’ 6’ 960 _ ~ — — _ - — oo 
1 x Armstrong-Siddeley 1 x 2,950 + 810 54'4” 43'0" appr. — a — — _ — _ -- 
Double Mamba 400 
Folland FO. 139 Midge 1 x Armstrong-Siddeley - _ appr. appr -- — appr. o> _ _— _ _ -- 
Viper 101 21’ 29’ 5,000 
1 x Bristol Orpheus _ 1x4,000- | appr. | appr = — appr. Mach 1+ = _ 50,000+ _ 
' 3 ig 29' 6,000 
2 x Rolls-Royce Derwent 8 _- 2 x 3,600 37'2” | 44'7 350 appr. | 15,675- _ 585 = 7,700 44,000 750+ 
11,000 19,000 
Gloster Javelin FAW. 17 2 x Armstrong-Siddeley - 2 x8,300+) 52’ 57 900+ - appr. = a _ _ - 
Sapphire 30,000 
Handley Page Victor B. 1 4 x Armstrong-Siddeley _ 4 x 8,300+ _ — ~ _ _— - appr. -- _ 53,000+ appr. 
Sapphire 600 5,000 
1 x Rolls-Royce Avon — a 33'7" | 45'9 340 _ _ — Mach 1+ -- ~ _ — 
1 x Armstrong-Siddeley - — 33'7”"  45'9 340 _ = — Mach 1+ _ _ _ — 
Sapphire 
1 x Rolls-Royce Nene 4 _ 1 x 5,000 39'0 39'7 278 - 12,000- - 600+ — - _ _ 
14,000 
1 x Armstrong-Siddeley Mamba 1 x 1,550+ _- 55’ 41’ — -_ _ _ _ =— _ _ 
(e. h. p) 
1 x Rolls-Royce Nene 102 -~ 15,000 | 3611" 37'6 227 7,798 11,750 _ 585 _ 6,250 43,500 590- 
1,190 
Vickers-Supermarine Swift F. 4 1 x Rolls-Royce Avon RA.7R - 1 soaer. 32' 4 41'5.5" 306 _ _ _ Mach 1+ - - - _ 
1 x Rolls-Royce Avon RA.7R -—- 1 ener. 32'4 42'+ 306 _ _- —_ Mach 1+ — _ _ — 
2 x Rolls-Royce Avon =~ _ _ _ _ oo _ — Mach 1+ _ - — -- 
4 x Rolls-Royce Avon — = 114'4” 108’ 3” _ _ _ _ —_ ons ‘a — _ 
1 x Armstrong-Siddeley 1 x 3,670 + 1,180 44'0 42'3 355 _— appr. _ 500+ — _ 40,000 _ 
Python 3 24,000 
ROTOR 
DIA- ROTOR 
METER DISC 
1 x Alvis Leonides LE. 23HM 1x 545 _ 48'6.75" 61'1 1,860 | 3,980- 5,510 - 132 105 900 16,000 270- 
4,110 370 
2 x Alvis Leonides Major 2 x 870 _ 48'6.75" 78'2 3,720 9,335 13,500- — 153 138 2,010 15,000 185- 
14,500 220 
2 x Napier Eland 2 x 3,150 _ 90’ a — — 30,000+ _ appr. 150- = _ 250- 
(e. h. p) 200 180 300 
2 x Napier Oryx 2 x 750 _ - _ _— — 8,200 _ = - — — a 
(g. h. p) 
1 x Blackburn Bombardier 704 1 x 180 = 32'0 38' 4.5", 804 appr. 2,100 _ 115 95 1,250 (15,000 appr. 
1,480 250 
1 x Alvis Leonides LE. 521/1 1 x 550 — 490”  57'6” | 1,885 4,300 | 5,700- — 100+ 85 1,050+ 14,500+ 300 
5,870 
1 x Pratt & Whitney R-1340 1 x 600 — 53'0” | 62'1.5", 2,206 4,780 7,500 a 100 86 1,130 12,000+ 300 
(or Leonides Major) 
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TAKE-OFF POWER MAX. CONTIN. POWER DIMENSIONS DRY CRUISING 
WEIGHT CON- | 
on aa r Width x height Swept SUMPTION! 
AKER AND TYPE ' , w 7 7 Length - pee Bore x stroke velene (max.) 
H bs r. p.m rp. Ibs./H.P.h. or | 
inches inches. inches cu. ins Ibs Ibs./Ib. t.h 
| 
Piston and Compound Engines 
Alvis Leonides LE. 23HM (524/1) 550 —_ 3,200 450 _ 2,900 32.8 41.5 4.80 x 4.41 718.6 642 appr. | 
0.50 Ib/ | 
-p.h. 
Alvis Leonides Series 502/503 540/560 -- 3,000 450/470 — 2,900 54.4 41.5 4.80 x 4.41 718.6 790 do. | 
Alvis Leonides Major LE. M. 1-1 870 — 3,000 700 = 2,900 70.9 38.9 4.80 x 4.41 1,117.8 1,060 _— 
Blackburn Bombardier Series 703/203 180 — 2,600 155 — 2,300 45.3 17.2 x 31.1 4.8x5.5 398 354 0.46 
Bristol Centaurus 18 2,550 _ 2,700 1,600/1,745 — 2,400 74.6 55.3 5.75 x 7.0 3,270 2,900 0.43 
Bristol Centaurus 661 2,625/2,700 _ 2,800 1,575/1,675 _ 2,500 74.6 57.75 5.75 x 7.0 3,270 3,400 0.43 
Bristol Hercules 230/730 1,925/2,000 = 2,800 1,290 2,400 63 52 5.75 x6.5 2,360 2,100 0.43 
De Havilland Gipsy Major 10-2 145 _ 2,550 125 — 2,300 45.5  20.1x30.6 4.65 5.51 374 325 0.60 
De Havilland Gipsy Queen 30-2 240/250 _ 2,500 170 — 2,200 61.5 19.6 x33.0 4.73 x5.91 622 525 0.54 
De Havilland Gipsy Queen 70-2 380/385 -- 3,000 340 _ 2,700 71.75 19.6*33.0 4.73 «5.91 622 690 0.46 
Napier Nomad NNm. 6 3,135 ~ 2,950 2,480 a 1,900 119.25 56.25 x 40 6.0 x7.4 2,508 3,580 0.35 
e.h.p. e.h.p. 
Rolls-Royce Griffon 57 2,500 - 2,750 1,510 ~ 2,600 83.5 — 6.0 x6.6 2,240 2,100 0.43 
Rolls-Royce Merlin 35 1,280 — 3,000 1,100 “= 2,650 75 33.6 x 49.1 5.4 x6.0 1,647 1,515 0.50 
J Compression- | Compressor 
Gas Turbines ratlo type 
Armstrong-Siddeley Adder ASA. 1 _ 1,050 15,000 _ 870 14,250 87 29 5.35: 1 Axial 600 1.025 
Armstrong-Siddeley Viper ASV. 3 _ 1,640 13,400 — 1,400 12,700 65.4 23.25 3.5:1 Axial 365 1.097 
Armstrong-Siddeley Viper ASV. 4 _ 1,750 _ = _— _ _ -- _ Axial _ os 
Armstrong-Siddeley Viper ASV. 5 - 1,640 - _ — _ _ — - Axial 460 — 
Armstrong-Siddeley Viper ASV. 6 - 1,900 — _ _ _ _ _ Axial — i 
Armstrong-Siddeley Sapphire ASSa. 6 ~ aay 8,600 _ — _ 130 35 - Axial 2,550 0.85 
Armstrong-Siddeley Sapphire ASSa. 7 -- 8,500+ — — _ = — -— — Axial —_ — 
Armstrong-Siddeley Python ASP. 3 4,110 _ 8,000 3,330 -- 7,800 123 54 5.35: 1 Axial 3,450 appr 
e.h.p. e.h.p. 0.85 
Armstrong-Siddeley Mamba ASMa. 3 1,475 _ 15,000 1,050 14,500 87 29 5.35: 1 Axial 780 appr. 
e.h.p. e.h.p. 0.80 
Armstrong-Siddeley Mamba ASMa. 5 1,580 — -— — — = _ - _ — _ — 
e.h.p. 
Armstrong-Siddeley 2,950 - 15,000 2,280 _ 14,500 101.8 52.8 5.35:1 Axial 2,100 appr. 
Double Mamba ASMD. 1 e.h.p e.h.p. 0.83 
Armstrong-Siddeley 3,000 _ _ = _ 101.8 52.8 - Axial 2,100 — 
Double Mamba ASMD. 3 e.h.p. 
Bristol Olympus BOL. 1/2A —_ 9,750+ _ = _ _ 124 40 — Axial 3,520 0.766 
Bristol Orpheus — 4,000/ — oe _ — _ — - Axial — _ 
5,000 
Bristol Proteus 705 3,320 +1,200 12,000 2,920+ 1,100 11,700 100.5 39.5 72:1 —_* 2,810 0.64 
adia 
Bristol Proteus 750 3,650 + 1,320 _ _ — — 100.6 39.5 Tarn Axial+ 2,850 0.64 
Radial 
De Havilland Goblin 35 _ 3,500 10,750 _ 2,950 10,250 100.5 49.9 3.7:1 Radial 1,630 1.16 
De Havilland Ghost 50 Mk.1 — 5,050 10,250 _ — _ — _— 45:1 Radial appr. 1.15 
2,200 
De Havilland Ghost 50 Mk. 2 — 5,125 10,350 — 4,300 9,500 71.3 53 4.5:1 Radial appr. 1.12 
2,200 
De Havilland Gyron DGy. 1 _ 16,000 + _ = — —_ — — —_ Axial — _ 
De Havilland Gyron Junior — 8,000 - — ~ — _- — _- Axial _ — 
Napier Eland 3,007 12,500 2,340 12,000 105 36 7.0:1 Axial 1,575 0.66 
e.h.p. e.h.p. 
Napier Oryx NOr.1 750 - _ = _ _ 76 19.25 - — 495 _ 
Rolls-Royce Derwent RD. 8 ao 3,600 14,700 = 3,090 14,100 83 43 4.0:1 Radial 1,280 1.03 
Rolls-Royce Nene 101 — 5,000 12,500 - 4,090 11,800 78 49.5 4.5:1 Radial 1,620 1.02 
Rolls-Royce Nene 102 _ 5,100 12,500 — — -- - — _ Radial 1,620 _ 
Rolls-Royce Avon RA. 7 _ 7,500 — — _ — oop". 42.2 — Axial 2,460 0.885 
1 
Rolls-Royce Avon RA. 14 — 9,500 — — -- —_ oo 41.5 — Axial 2,860 _ 
10 
Rolls-Royce Dart RDa. 3 1,400 + 365 14,500 1,230 +295 11,800 95 38.5 5.5:1 Radial 1,030 0.83 
Rolls-Royce Dart RDa. 6 1,550 _ _ - = — _ Radial — _ 
e.h.p. 
Rolls-Royce RB. 109 3,000+ _ 11,500+ _ - _ _ — _ _ -- 
e.h.p. 
Rolls-Royce Conway RCo. 2 _ 5,000+ — — _ _ — — _ — appr. 
0.7 (?) 
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FR. 5 fighter reconnaissance version of the Vickers-Supermarine Swift single-seat jet First production model! of the Hawker J/unter F’. 7 single-seat fighter; one Rolls-Royce 
fighter with photographic equipment in the fuselage nose. Avon turbojet. 





saro Skeeter 5 two-seat, light helicopter for civil and military use; 180 h.p. Blackburn Bristol 173 commercial helicopter (picture shows Mark 2) for 15 to 18 passengers; two 
Bombardier 704. 870 h. p. Alvis Leonides Major engines. 





Alvis Leonides LE. 23 HM (524/1), 9-cylinder helicopter Blackburn Bombardier (picture shows 702. version), De Havilland Gipsy Major 10, 4-cylinder in-line engine 
engine, take-off power 550 h. p. 4-cylinder in-line engine, take-off power 180 h. p. of 145 h. p. take-off power. 





? 


Bristol Centaurus 661, 18-cylinder two-row radial of Napier Nomad NNm. 6, compound engine (12-cylinder Armstrong Siddeley Python ASP. 3, propeller turbine 
2,625/2,700 h. p. take-off power. diesel plus turbo-compressor unit) of 3,135 e.s.h.p. with 14-stage axial compressor, 2-stage turbine and 11 
combustion chambers; take-off power 4,110 e.s.h.p. 


Armstrong Siddeley Sapphire ASSa.6, turbojet with Bristol Olympus BOL. 1/2 A, axial-compressor turbojet Rolls-Royce Avon (picture shows Avon Mark 1) of 7,200 
axial compressor and annular combustion chambers: with take-off static thrust of 9,750 + Ibs. Ibs. take-off static thrust; the Avon RA.7 delivers a 
take-off static thrust 8,000/8,300 Ibs. thrust of 7,500 Ibs., the RA. 28 10,000 Ibs. 














Red China's 


“AIR AMAZONS” 


‘es or fiction? These photos from Peiping 
purport to show some of Red China's “Air 
Amazons”, members of the Chinese Air Force's 
Women's Corps. They are dressed in business- 
like pilot's outfits, their tunics heavily padded 


in the style of the Chinese Army. 


The “feminine touch”: flowers and rosettes for pilots, air crew and ground staff of the Women’s 
Corps of the Chinese Air Force. 
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A detachment of Red Chinese women pilots, wearing padded tunics and trousers, march on to the parade ground at 


Peking. 


INTER SCHAVIA 






Lined up in front of a twin-engined transport aircraft (apparently a Soviet- 
supplied Li-2) are three of the Chinese women pilots. 


Does such a corps of women pilots exist? 
What year were the pictures taken? How strong 
is the corps? No one in the West can tell. 

One thing should be remembered, however. 
In the spring of 1950 photographs reached 
London of the training of Chinese pilots. They 
were regarded as a propaganda stunt designed 
to hide the weakness of what was then believed 
to be a barely existing, thoroughly obsolete Red 
Chinese Air Force. Later on the United Nations 
Command found that the Chinese had a very 
powerful, Russian-equipped jet fighter force. It 
is possible, therefore, that the few pictures on 
this page foreshadow another new development 
which may yet have to be taken seriously by the 


rest of the World. 


The public rapturously applauds the women pilots. The 
cheering looks natural enough. 
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, first jet transport contender—the 
Boeing 707 Stratotanker/Stratoliner—made its 
first flight on July 15th. Boeing Airplane Com- 
pany of Seattle, spent $15,000,000 of its own 
money to design and build it, gambling on the 
fact that the U.S. Air Force needs a fast tanker 
aircraft to refuel its high-speed jet bombers in 
flight. At the same time Boeing had an eye on 


“A beautiful flight and a beautiful airplane”, 
it is about to touch down. 











U.S. Jet Transport Contender 


the future commercial jet transport market. 
aiming at providing a fast airliner capable of 
carrying 80 to 130 passengers. 

The gamble has paid off—perhaps doubly. 
On August 5th Air Force Secretary Harold E. 
Talbott said in Washington that the Air Force 
had ordered the Stratotanker into production 


Previously already, there had been reports that 






The Boeing 707 Stratotanker/Stratoliner prototype cruis- 
ing high above the clouds during the initial phase of its 
flight test programme. Power plant: four Pratt & Whit- 
ney JT-3L (civil J-57) engines of 10,000 Ibs, s. t. each: 
span 130 feet; length 127 ft. 10 in.; cruising speed, 
506-550 m. p. h.; gross weight 190,000 Ibs. Civil version 
will accommodate 80 first-class, 100 “‘standard”’ or 130 
tourist passengers. 


the U.S. Navy was displaying official interest in 
the machine as a high-speed, high-capacity 
transport for its Fleet Logistics Support Wings 
which function to rush strategic and critical 
items to ships and aircraft which have broken 
down anywhere in the world. One major result 
of such orders will be that development costs 


can be spread over the military contracts as 


said A. M. “Tex” Johnston, Boeing Chief Test Pilot, after the first flight of the Stratotanker/Stratoliner prototype, here seen just as 








The big Boeing jet during trials. The aircraft carries 3,400 Ibs. of test equipment in the forward part of the passenger 


deck. 


The Boeing 707 over the snow-capped peak of Mt. Rainier, near Seattle. 


well as over future civilian production, and 
when the airlines are ready to order the big 
transport they will certainly get more favour- 
able price quotations than they would if the 
whole cost had to be absorbed by commercial 
transport production alone. 

This type of gamble is not new. Most of the 
big transport aircraft flying today are also in 
service in some military form or other. And in 
Britain Vickers-Armstrongs has been given an 
R.A.F. production contract for the projected 
Vickers 1000 four-jet transport, which the com- 
pany is also offering to the airlines as the com- 
mercial V.C.7. 

Practically every one of the large aircraft in 
service today has had its minor teething troubles, 
and the Stratotanker/Stratoliner is no exception. 
Suring high-speed taxi runs last May the port 
main undercarriage leg collapsed, the machine 
was slightly damaged and started its flying trials 
about a month behind schedule, on July 15th. 
On August Sth the brakes failed during landing 
and the aircraft was again slightly damaged 
when the nosewheel was ripped off. It will be 
ready to fly again early this month. 

Between the two mishaps the company’s Chief 
Test Pilot, A.M.““Tex” Johnston, had been put- 
ting the aircraft through its paces. The Strato- 
tanker completed seven test flights totalling 15 
hours 46 minutes of flying time during the 
first eight days of the test programme, the 
longest flight reaching 3 hours 55 minutes. The 
machine exceeded 42,000 feet in altitude and 
550 m.p.h. in speed. Initial stability and control 
and equipment functional checks were com- 
pleted, and towards the end of July the pro- 





an 





gramme had moved into the weight-increasing 
stage with progressively heavier take-off 
weights. 

Boeing Airplane Company is no doubt mak- 
ing fast progress with its accelerated test pro- 
gramme because it has more experience in test- 
ing large jets than any other aircraft manufac- 
turer in the world. The firm has built hundreds 
of its six-engined B-47 Stratojet bombers for the 
U.S.A.F. and is now testing the biggest of them 
all, the 350,000-lb. Boeing B-52 Stratofortress 
eight-jet intercontinental bomber. 

Meanwhile, there has still been no rush by 
US. airline executives to Seattle to sign on the 
dotted line. The airlines are persisting in their 
“wait-and-see” attitude—although they seem to 
be waiting-and-seeing a little more actively 
than hitherto. Captain Eddie V. Rickenbacker, 
Chairman of Eastern Air Lines, who two years 
ago announced his (not very serious) interest 
in buying a large fleet of Comet 35, has been a 
relatively frequent visitor at Boeing's in recent 
months. In the last week of July George T. Baker, 
President of National Airlines, who one year 
ago was also “interested” in twelve Comet 35, in 
turn went visiting in Seattle. And Pan American 
Airways, which has three of the British trans- 
ports on order, is very carefully watching the 
new jet in the skies of the Pacific Northwest. 

Thus, the battle for the jet transport market 
will be joined very shortly. Participants will not 
merely be America’s Stratoliner and Britain's 
Comet 3. Other powerful concerns, now happily 
selling their Douglas DC-7’s and Lockheed 
Super Constellations, are certainly readying 


their own “secret weapons” for the contest. 












America’s first jet transport climbing steeply away from Renton Municipal Airport, near Seattle, Washington. 


The Boeing 707 over Puget Sound island country in the state of Washington. Its four-segment wing flaps are in land 
ing position probably to reduce speed for the benefit of the photographer. 







































SIPA S.300-R two-seat 

jet trainer, of Société In- 

| | dustrielle pour l’Aéronau- 
tique, with Turboméca 

\J Palas of 350 Ibs. take-off 
static thrust. The 8.300-R 

was shown only on the 

ground at Villacoublay, as 

it had not jet made its 

first flight at the time of 

the N.A.T.O. demonstra 

tions. Flight testingshould 

have begun, however, by 


3 the time these lines appear 
OQ in print. 












Piaggio d& Co. (Genoa) demonstrated the P. 150 trainer (picture; Pratt & Whitney 
R-1340-S3H1) and the P. 148 two-to-three-seat trainer (190 h. p. Lycoming O0-435-A). 


Italian Macchi MB, 323 all-metal two-seat trainer of Aeronautica Macchi S.A., Varese. 
Power plant: 600 h. p. Pratt & Whitney R-1340-S3H1. 





N.A.T.O. Trainers 


... This title is perhaps a piece of wishful thinking, since the meeting 
of the N.A.T.O. Air Training Advisory Group (Paris July 20th—22nd 
1954) refused to select standard trainer equipment for all N.A.T.O 


countries. 


Fortunately, however, it would be equally unrealistic to describe condi- 
tions in European trainer production as chaotic. Although choice of 
training equipment is left to national air forces, there is nevertheless 


unmistakeably a uniform line of development. 


In any case, the Group, under the Chairmanship of General Georges de 
Buretel de Chassey (French Air Force) came to the conclusion after the 
demonstrations at Villacoublay that the equipment available today is 
adequate. It was noted that there are two main trends in training proce- 
dures: 1) three-stage training (basic training on national equipment; 
advanced training on light, transition training on heavier jet aircraft):— 
2) two-stage training (training on light jet types from the beginning, up 
to transition training on front-line types). 

The types shown at Villacoublay are listed in the following table, and 


certain of them are illustrated. 


Great interest was aroused by the Fouga CM. 170-R Magister, built by Etablissements 
Fouga & Cie, Aire-sur-Adour. The CM. 170-R is in production for the French Air Force. 
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Fiai S.A., Turin, sent four 
trainers to Villacoublay: 
the G.46 light trainer (225 
h. p. Alfa Romeo 115ter or 
250 h.p. de Havilland 
Gipsy Queen), the G.49 
two-seater basic trainer 
(600 h. p. Pratt & Whitney 
R-1340-S3H1 or 550 h.p. 
Alvis Leonides), the G.59 
heavy fighter trainer (1,400 
h. p. Rolls-Royce Merlin 
500/20) and the new G.8&2 
jet fighter trainer, de- 
scribed in greater detail 
elsewhere in this issue. 
Picture shows the G., 80- 
1B and G. 80-3B in addi- 
tion to the above-men- 
tioned types. 





The Morane-Saulnier MS 
760 twin-jet four-seat com- 
munications aircraft and 
trainer was shown only on 
the ground. Fitted with 
two Turboméca Marboré 
IIs of 880 Ibs. take-off 
static thrust each, the 
MS 760 is derived from the 
MS 755 Fleuret, also a 
twin-engined trainer. 
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\ new-comer from Britain: the Jet Provost T.1 jet version of the R.A.F.’s standard Like Fiat, Royal Netherlands Aircraft Works Fokker was also represented by several 
trainer, Provost T. 1, of Hunting Percival. Power plant: Armstrong-Siddeley Viper 1/01 aircraft: S. 11 Instructor, a light elementary trainer (190 h. p. Lycoming ©0-435-A). 
of 1,640 Ibs. take-off static thrust. Fuel capacity 179 Imp. gals. Range can be S.13 Universal Trainer, a twin-engined crew trainer (two 600 h. p. Pratt & Whitney 
carrying auxiliary fuel tanks of 50 Imp. gals. each at the wing tips. R-1340-S1H1) and the S. 74 Mach Trainer jet fighter trainer (Rolls-Royce Nene of 


5,100 Ibs. or Rolls-Royce Derwent 8 of 3,465 lbs. take-off static thrust.) 


CHARACTERISTICS AND PERFORMANCE OF THE TRAINERS SHOWN AT VILLACOUBLAY 























POWER PLANT DIMENSIONS WEIGHTS PERFORMANCE 
MAKER AND TYPE Land Take-off power Span Length — Empty Gross eae . = “ Service ceiling 
Maker and Type 
h.p Ibs ft. ins. ft. ins. sq. ft. Ib bs m.p.h m.p.h. ft 
DEMONSTRATED IN 
FLIGHT 
A. Piston-engined types 
Morane-Saulnier MS 733 F Potez 6 D 00 240 - 37’ 3” 31’ %," 220 2,730 3,490-3,680 | 162 810 16,400 
Fiat G. 46-4B | Alfa-Romeo 115-ter 225 — 34’ 1%" 28' 4,” 172.2 2,450 3,110 194 1,180 17,700 
Piaggio P. 148 | Lycoming O-435-A 190 _ 36’ 5%," 27' 8," 202.5 | 1,985-2,030 2,700-2,740 | 133-145 906 13,800- 
Fokker S. 11 /nstructor NED Lycoming O-435-A 190 = 36’ 1” 26' 10” 199.2 | 1,775-1,800 2,425-2,560 130 710-885 12:600- 
Beech T-34A Mentor USA Continental E-225-8 225 _ 32’ 10” 25’ 10” 177.6 2,055 2,750 188 1,210 21'200 
Percival Provost T.1 GB Alvis Leonides 25 550 — 35’ 2” 29' 214 3,350 4,400 200 2,200 21,600 
Fiat G. 49-2 | Pratt & Whitney R-1340-S3H 1 600 — 40’ 11” 30’ 10” 256 _ 5,975 230 _ 23,950 
Piaggio P. 150 | Pratt & Whitney R-1340-S3H 1 600 = 42' 3%," 30' 44," - 4,280 5,600 237 1,670 25,260 
Macchi MB. 323 I Pratt & Whitney R-1340-S3H 1 600 oo 39' 4," 29'11%" | 217 4,410 5,710 242 1,440 21,300 
Fiat G. 59-4B I Rolls-Royce Merlin 500/20 1,400 -- 38' 11” 31' 1” 227 6,170 7,275+ | 375+ 3,500 39,700 
De Havilland Chipmunk T. 10 GB De Havilland Gipsy Major 8 145 — 34’ 4” 25' 8” 172.2 1,420 2,000 138 800 16,000 
B. Jet-powered types 
SIPA S. 200 Minijet F Turboméca Palas _ 330 23' 7" 16' 91%" 95.3 810 1,560 250+ 1,570 26,250 
Fouga CM. 170-R Magister F 2 x Turboméca Marboré I/ _ 2 x 880 37’ 1” 32’ 2” 186.2 | 4,585-4,760 6,110-6,980 | 410+ 3,250 40,000+ 
Hunting Percival Jet Provost T.1|; GB Armstrong-Siddeley Viper 5 -- 1,750 35’ 5” 31’ 11” 214 — 5,100 325 = 31,000 
Gloster Meteor T.7 GB 2 x Rolls-Royce Derwent 8 oa 2 x 3,600 37’ 2” 43' 6" 350 10,650 14,230- 585 7,600 45,000 
Lockheed T-33 USA | Allison J-33-A-35 _ 5,200 38' 10%," 37' 8Y,” 237 8,080 14°480 580 5,525 45,000 
De Havilland GB De Havilland Goblin 35 — 3,500 38’ 34’ 6” 262 7,150 11,150 530+ 4,500 40,000 
Vampire Trainer T.11 
Fokker S. 14 Mach Trainer NED | Rolls-Royce Nene 3 _ 5,100 39’ 5” 43’ 8” 342 | 8,750-8,890 12,230- 516 5,400 42,500 
Fiat G. 82 | Rolls-Royce Nene RN. 2-21 _ 5,000 38’ 1” 42'5” 270 9,725 13°480 575 5,510 42,650 
j 

STATIC SHOW 
Fokker S. 12 /nstructor NED (As Fokker S. 11, but with 

nos2-wheel undercarriage) 
Fokker S. 13 Universal Trainer NED 2 x Pratt & Whitney R-1340-S1H1, 2 x 600 =o 63' 44'7" 495 9,225 12,735 220 — 21,300 
Farman Monitor I/II F SNECMA-Régnier 4 L 21 170 32'7%,"* 23'10%"*, 150.7* a 1,770* 168* - _ 
Stampe SR.7 BEL | SNECMA (7?) 180 _ — = _ — o ~~ ~ -- 
SIPA S. 300-R F Turboméca Palas _ 350 26' 3%," 22' 105.5 | 1,115-1,140 1,875-2,140 | 224 910- 16,560 

(or other engine up to 550 lbs. 1,120 

thrust) _ — 
Morane-Saulnier MS 760 F 2 x Turboméca Marboré I/ _ 2 x 880 33’ 34%," 32’ 10” 194 4,260 7,200 364 2,540 — 

* Data for Monitor I! 
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Preview 
of the 1954 Turin Show 








Around 40 Italian and foreign exhibitors are taking part in the aviation display at the « 
Fourth Turin Engineering Show: Fiat's collection of historical models. 
I he Fourth Turin International Engineering Show is to be held this _ pressor blades of steel and cobalt cast alloys ... precision cast parts that 
year from September 29th to October 10th, at its traditional site, the need only polishing and grinding after casting '. 
Palazzo di Esposizioni. As in earlier years there will be exhibits from the Fabbrica Magneti Marelli has VHF transmitter-receivers and their 
aircraft industry, as well as the metallurgical, machine-tool and general aerials, equipment for R/T links, in particular magnetos and spark plugs x 
engineering and the plastics industry. Chairman of the Show is Count and electric starters, dynamos, voltage regulators and aircraft accumulators. 
Giancarlo Camerana, who is assisted by Engineer Natale Penazzo, Filotecnica Salmoiraghi (Finmeccanica Group) will show altimeters (up 
Giuseppe Sofietti and Dr. Gino Pestelli—Chairman of the Organizing — to 12 g), air speed indicators (200 and 360 knots), rate of climb indicators 
Committee is Engineer Daniele A. Derosst. (up to 6,000 ft./min.), gyro compasses and horizons (Sperry licence), 
The following exhibitors will be showing in the aviation section: 
Air Department of the Defence Ministry — Bronzavia — Courbevoie, France 
Rome Société ABG — Paris 
Associazione Imprese Aeronautiche — Simmonds — Levallois, France The J8/R_ pitching indi- 
an Auxilec — Colombes, France cator made by Microtec- 
Oleodinamica Magnaghi — Milan D.O.P.— Boulogne sur Seine nica under Bendix licence. 
Montecatini — Milan and Turin Le Bozec & Gautier — Courbevoie, 
Fiat — Turin France 
Fabbrica Magneti Marelli — Milan Société Precilec — Paris 
Societa Edison — Melzo Rellumit — La Garenne Colombes, 
Filotecnica Salmoiraghi — Milan France 
Aerostatica — Rome Société Saintagne — Paris : 
Secondo Mona — Somma Lombardo Société Elveco — Vincennes a -bank indic; — _ > while Etablissement 
Etablissement Sciences Techniques — Syndicat des équipements-et des maté- turn and bank indicators and oxygen equipment, hile Etc ssseme on 
Ziirich riels aéronautiques — Paris Sciences Techniques will demonstrate their well-known Bonmartini track ox 
Société Messier — Montrouge, France Syndicat des piéces détachées pour ; F 
Société d'Equipement Radio-aéronau- autos, cycles et avions — Paris undercarriage. trai 
tique — Paris Compagnia Generale Elettricita — Milan ; os , as ‘ : 
SFOM — Rueil Malmaison, France Jessop William & Sons Ltd. — Sheffield RIV, Officine di Villar Perosa make ball and roller bearings with con 
Société Delord — Paris Vetrocoke — Turin aces " : ° be 7" : 3 — ; 
Société d’Applications des Machines iineataanien » Tate special cages for high temperatures, suitable for piston and turbine ind 
otrices — Billancourt Microfusione Italiana — Milan engines, also elastic bearing rings, special housings for ball bearings in 7 
Société Souriau — Billancourt Pirelli — Milan 8 ) a & 8 8S, SP 8 : & 
10V 


Société Générale d'Equipements — 
Puteaux, France 


RIV, Officine di Villar Perosa — Turin 
Ci-o-due — Milan 


light metal parts, precision ball bearings for instruments (e.g. gyroscopes) 
and finally a sample collection of plastic products. 

Microtecnica will offer a novelty in the form of a pitching indicator 
for aircraft (type J8/R) built under Bendix licence, which has been intro- 


duced in the Italian Air Force. The plastics firm of Vetrocoke is again 
exhibiting plexiglas products and sound-proofing glass fibre. 

Pirelli will show rubber parts of all kinds, Oleodinamica Magnaght 
hydraulic and pneumatic equipment, Montecatini its various light metals, be 
paints and bondings. Finally a well-stocked show of samples from foreign a 
manufacturers can be expected; above all the French aircraft industry will 


The Air Department oj the Italian Defence Ministry will be represented 
by an extensive display of documents, from the beginnings of flying 
(Leonardo da Vinci) to astronautics. Fiat is showing models and aircraft 
parts for its latest types, including a light-weight ejection seat, and parts 
for the D.H. Ghost and Allison J-35 turbojets. 

Secondo Mona will exhibit numerous carburetters, pumps, regulators, 
filters, coolers, oil separators and, in particular, newly-developed light- 





be well represented. 


weight laminar coolers. 


Microfusione Italiana, holder of licences from Austenal Laboratories, 


New York, will be demonstrating heat-resistant gas turbine and com- 


Bird's-eye view of the 344,000 sq. ft. Palazzo di Esposizioni (*‘ Valentino”). 


1 Whereas the British industry uses only nickel alloys (Nimonic etc.) for turbine blades and 
other parts subjected to high thermal and mechanical stresses, the Americans prefer alloys with 
a high cobalt content (Stellite). These alloys cannot, however, be forged and scarcely machined 
they must therefore be cast and treated by the lost wax process. 


Chairman and Organizing Committee of the Turin Show... left to right: Count Gian- 
carlo Camerana, Vice-Chairman of Fiat; Engineer Natale Penazzo, secretary-general; 
Giuseppe Sofietti; Engineer Daniele A. Derossi, Chairman of Microtecnica, Turin. 

















The FIAT G.82 


A Jet Trainer for N.A.T.O.’s Air Forces 


N.A.T.O.’s Air Training Advisory Group, 
meeting in Paris from July 20th to 22nd, 1954, 
expressly stated that the choice of a “standard 
trainer” for N.A.T.O. pilots was beyond its 
competencies. Such choice must be made by the 
individual N.A.T.O. countries. 

This emphatically “neutral” attitude did not, 
however, prevent the members of the Group 


from paying particular attention to individual 
trainer models, such as the Fiat G.82 jet trainer, 
Fokker S.14, Fouga CM.170-R, and others. For 
example, the experts were greatly impressed by 
the Fiat G.82 trainer, piloted during the air 
display at Villacoublay by Fiat pilot San Seve- 
rini. Observers stress the versatility of this air- 
craft, which can be used for training radio 


operators and gunners as well as pilots and can 
also, thanks to its powerful engine, perform 
ground support duties. 

The makers have now released the following 
information on this aircraft, which they hope 
will acquire considerable importance in the 
N.A.T.O. training programme. 

The G.82 is the third jet trainer in the Fiat 
family and, like its predecessors the G.80-1B 
and G.80-3B, is based on designs by the well- 
known engineer, Professor G. Gabrielli, Fiat's 
Technical Director. A first prototype, the 
G.80-1B, with de Havilland Goblin engine, 
showed such promising performance that it was 
decided to develop it further. This led to the 
G.80-3B all-weather version (also with a Goblin). 
Another project, the G.81, was planned for the 
more powerful de Havilland Ghost turbojet. 
The latest model, the G.82, has a Rolls-Royce 
Nene RN2-21, and an Allison J-35 is earmarked 
for the G.84 project. 

The G.82’s all-metal wing unit is in three 
parts, the centre section attached to the main 
fuselage, and two outer wings. Sweep at 25 “ 
chord is 15°, and dihedral no more than 2° 30’. 
The NACA 65,1 (12,2) airfoil at the wing root 
runs into a NACA 65,108 airfoil at the tips. The 
latter are finished off with two tear-drop fuel 
tanks of rubberized nylon, to whose outer 
extremities two small stabilizing surfaces are 
attached. The tops of the outer wing sections 
also carry two small boundary layer fences each. 

Eight rockets can be carried underneath the 
outer wings, and two racks for bombs or aux- 
iliary fuel tanks are fitted closer to the fuselage. 


The fuselage, also of all-metal construction, 
is divided into three sub-assemblies. The nose 
portion is of oval section, the centre and rear 


portions of circular section. The junction 


Forerunners of the G,80: top, G.80-1B; bottom, 


G. 80-3 B. 

























































Right-hand air intake in the G. 82. 
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Brake parachute above jet pipe. 


between the centre and rear portions is of quick- 
release type to enable the engine, which is fitted 
to the rear of the centre section, to be laid bare 
for maintenance purposes. Controls are of strong 
metal tubes which run in a special “spine” 
along the top of the rear fuselage. 

The fuselage rear ends in a horizontal tail- 
plane carrying the elevator. The stabilizer airfoil 
has been taken over from the de Havilland 
Vampire. Special care has been given to the 
static and dynamic balance of the elevator, since 
the G.82 is to remain fully controllable even at 
super-critical Mach numbers. A NACA 65,008 
(8 %) airfoil has been chosen for the rudder 
unit. 

The Rolls-Royce Nene RN2-21 power plant 
is fed with fresh air through two intakes on the 
sides of the fuselage and delivers the following 
static thrusts at sea level: 


take-off thrust: 

5,000 Ibs. (2,270 kg) at 12,500 r.p.m. 
max. continuous: 

4,500 Ibs. (2,040 kg) at 12,200 r.p.m. 
cruising thrust: 

4,000 Ibs. (1,815 kg) at 11,800 r.p.m. 


The fuel system includes eight tanks with a 
total capacity of 342 Imp.gals. (1,555 litres). 
Two main tanks are fitted side by side in the 
lower fuselage centre section, and four more in 
the wings. Two auxiliary tanks at the wing tips 
have already been mentioned. 

The hydraulic system comprises a tank (under 
pressure from the compressor chamber via a 
reducing valve) and a pump, a return valve and 
a number of servo cylinders. The system operates 
primarily the nose-wheel undercarriage, which 
has Messier oleo-pneumatic shock absorbers. The 
two main wheels are hydraulically braked from 
the rudder pedals and are retracted inwards into 
the fuselage. The nose-wheel, retracted forwards, 
has a special bay closed by two doors. Landing 
flaps, ailerons and two small Flettner trimming 
tabs are also hydraulically operated. A small 
hand oil pump is provided to operate the main 
organs in an emergency. 

All equipment items are readily accessible 
through numerous inspection doors in the air- 
craft skin. Both cockpits, the front one of which 
contains the most important instruments, have 
day, night and blind flying instrumentation, 
controls and gauges. Two Martin Baker ejection 
seats, a pneumatically jettisonable cabin roof, 
parachutes and rubber dinghies are provided for 
the safety of the crew. Firing controls for the 
guns and release levers for the bombs and aux- 
iliary tanks are mounted on the control columns. 

The electrical system works on 24-Volt D/C, 
the aircraft mass being used as earth. Two 
12-Volt batteries with a total capacity of 40 Ah, 
and a 28-Volt 3,000-Watt generator provide the 
current. The following organs are operated elec- 
trically: all lighting and warning lamps, temper- 
ature gauges and blind flying instruments, 
starters, fuel pumps and cocks, control instru- 


Nose with cowling raised, showing arms and instruments 
(machine guns, landing floodlight etc.). 


INTER SCPAVIA 








ments, firing controls, dive brake actuators, 
heating for guns, pitot tube and cameras, and 
fire extinguishers. 

Radio equipment: A SARAM VHF trans- 
mitter and receiver, whose twelve channels can 
be tuned to frequencits between 100 and 156 
mc/s. The VHF aerial is attached to the fuselage 
belly, and a second receiver aerial is flush with 
the cabin roof. A Lear ADF14 radio compass 
with aerial in the fuselage nose is used for 
navigation. The crew are connected by intercom. 

The fire extinguishers, supplied by the British 
firm of Graviner Manufacturing Co. Ltd., work 
with methyl bromide. The fluid, carried in four 
12-Ib. bottles, can be sprayed from two rings of 
nozzles into the air intakes and thence direct 
into the engine. In the event of an emergency 
landing the fire extinguishing system is operated 
automatically by means of an inertia switch. 

A reducing valve at the end of the engine 
compressor bleeds off warm air for pressurizing 
and heating the cabin. A Normalair double 
valve regulates pressure in the cabin. If this 
valve fails an emergency valve provides direct 
contact with the outside air. A Silica-Gel cylin- 
der keeps the cabin demisted, and anti-icing 
fluid is sprayed on to the wind-screen. 

Two 165-gallon oxygen bottles feed the Siebe- 
Gorman oxygen system. Oxygen flows via 
metering valves direct to the masks. Two smaller 
bottles in the parachute packs form a reserve 
for bail-outs at high altitude. 

A brake parachute is fitted in the fuselage 
rear above the jet orifice, to reduce the landing 
run. 

Photographic equipment comprises two cam- 
eras; a type F-24 photoplanimetry camera with 
three interchangeable lenses of 5, 8 and 15 inch 
focal length, and a GASP camera gun, type 
AN-NG, in the fuselage nose, connected with 
the gun firing control. 

Two 12.7-mm Browning machine guns at the 
sides of the nose are hydraulically loaded from 
two 220-round magazines. Eight 2'/s or 5-inch 
HVAR rockets, plus bombs up to 280 Ibs. can 
be carried under the wings. A gyroscopic sight 
is fitted in the forward seat. 


* 


Flight testing of the G.82 was based on the 
experience gained with the G.80-1B and G.80-3B 
prototypes, French and British test regulations 
being largely followed. SFIM miniature instru- 
ments were largely used for recording purposes, 
for example for temperature measurements at 
48 points on the power plant. Modifications to 
the air intakes overcame a failing noted in the 
first prototype (G.80-1B), namely, a tendency 
to tip over sideways, because of boundary layer 
disturbances, on sudden throttling of the engine 
at high speed. This trouble has been eliminated 
in the G.82 (and G.80-3B). A series of flight 
tests was made to achieve accurate balancing of 
the controls at speeds of over Mach 0.8, and the 
programme was completed by numerous oscil- 
lation and brake tests with the parachute in the 
fuselage rear. The G.82 was found to be entirely 
controllable and stable in the stalled position. 
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Dimensions: 


Span 
Length 
Overall height 


Wing: 


Area 

Aspect ratio . 
Sweep . 
Dihedral 
NACA airfoil 


Cut-away drawing of the G. 82 


“spine’’ 





Instrument panels in the two pilots’ sez 


of fuselage; four boundary layer fences. 





Ailerons 
Landing flaps 
38 fr. 1 in. 
42 ft. 5 in. 


13 ft. 4 in. Tail unit: 


Elevator span 
Rudder airfoil 
Elevator airfoil . 


270 sq.ft. 
- Weights: 
2°30’ Weight empty 


Jseful load 
Max. gross weight . 


65,1 (12,2) 
and 65,108 


13.99 sq.ft. 
27 sq.ft. 


14 fe. 10 in. 
from D.H.Vampire 
NACA 65,008 (8% ) 


9,720 lbs. 
3.760 lbs. 
13,480 Ibs. 


showing the arrangement of the four out-board fuel tanks (centre wings and wing 
tips). Four HVAR rockets on either side between the tanks. Also, Martin Baker ejection seats; controls run along 





Performance: 


Max. speed (sea level) 
Max. speed (29,530 ft.) 


Stalling speed 


Rate of climb (sea lev 
Rate of climb (29,530 ft.) 


Service ceiling 


Range 620 miles at a cruising speed of 340 





its: left, student ’s seat (forward) with gyro sight; right, instructor's seat with particularly clear arrangement of blind flying instruments. 


575 m.p.h. 
552 m.p.h. 
112 m.p.h. 
5,510 ft./min. 
2,165 ft./min. 
42,650 ft. 


m.p.h.; endurance | hr. 40 mins. 


Take-off run with flaps, sea level, 2,130 ft. 
















AVIATION POLITICS 


@ New Continental air defence system 

U.S. Secretary of Defense Charles E. Wilson has 
announced plans for the establishment in Septem- 
ber 1954 of a new Continental Air Defense Com- 
mand to coordinate military and civilian air 
defence. ‘The decision was based on a recommen- 
dation by the Joint Chiefs of Staff who considered 
it necessary to create a virtual “American theatre” 
owing to the “advent of new weapons and increased 
U.S. forces available for continental air defense”’. 
Head of the new Command is General Benjamin 
Chidlaw, hitherto Commander of the U.S. Air 
Force’s Air Defense Command. 


@ ‘Polar Route"’ agreement 
After lengthy negotiations the air transport agree- 
ment permitting Scandinavian Airlines System to 


The new World Gliding 
Champion: Gerard Pierre 
(France) emerged as new 
World Gliding Champion 
from the fifth Champion- 
ships held at Great Huck- 
low, Derbyshire, England, 
with 2.956 points. 





fly the Great Circle route from Scandinavia via 
Greenland and Canada to Los Angeles was signed 
in Washington on August 6th. Formal C.A.B. 
approval for the service is now being applied for, 
and Scandinavian circles in Washington hope that 
the parallel talks taking place in Ottawa will not 
delay the opening of the world’s first Polar air ser- 
vice, 
@ Spanish supplies for U.S. bases 

The United States has signed an agreement with 
Spain regulating offshore purchases in Spain and 
the cooperation of Spanish firms in the construction 
of American air and naval bases on Spanish terri- 
tory. Tenders have been invited for excavation, 
electrical installations and fuel distribution net- 
work at the Torrejon de Ardoz base, near Madrid. 
Bids must be backed by a bank guarantee of 
30,000,000 pesetas (about $685,000). 


* Extracts from IJInferavia Air Letter, daily international 
news digest in English, French and German. All rights 
reserved, 


SERVICE AVIATION 


@ Production of the Nike guided missile 


The U.S. Army is to produce the Douglas-Aero- 
jet Nike ground-to-air missile at its Charlotte, 
North Carolina, facilities, now used as storage 
plant. Hitherto the Nike has been produced by 
Douglas’s Santa Monica plant (airframe) and 
Western Electric’s Los Angeles factory (guidance 
system). 


@ Fourth Forrestal class aircraft carrier 


The U.S. Navy announces that a fourth aircraft 
carrier of the Forrestal class (60,000 tons) and two 
Nautilus type submarines with atomic propulsion 
have been ordered. 


@ Australian air exercises 


The Royal Australian Air Force’s Home Com- 
mand is to hold its third air defence exercise of the 
year in September. Designated “Operation Swan 
Lake’, it will be centred on Perth in Eastern 
Australia and will be mainly a mobility exercise. 
Bomber units from Amberley, Queensland, and 
Citizen Air Force fighter squadrons from Brisbane 
and Sydney will take part. 


AIR TRANSPORTATION 
@ Special rates for ‘unaccompanied baggage"’ 


Air France has introduced special reduced rates 
for “unaccompanied baggage” for the benefit of 
tourists, business men and travellers planning pro- 
longed journeys or residence abroad. The rates are 
45% lower than the minimum freight rates and 
275% less than excess baggage rates. Conditions: 
minimum weight 100 Ibs.; contents of baggage to 
be personal effects only; carriage to be between the 
two points mentioned in the owner’s air ticket. 


@ Newspapers as ‘perishable goods" 


The International Federation of Newspaper Pub- 
lishers has asked I.A.T.A. to treat newspapers as 
“perishable goods”, in view of their low selling 
price and the rapidity with which daily news 
becomes stale, so that they can be carried by air in 
Europe at reduced rates. The free exchange of 
views should be encouraged by every means, it 
argues, in the interests of European cultural rela- 
tions.—I.A.T.A. has already introduced a 50% 
reduction for the carriage of books, at the insti- 
gation of UNESCO. 


What’s in the Air? * 


@ Deutsche Lufttransport G.m.b.H. 


Deutsche Lufttransport G.m.b.H., the first 
German air transport company since the war, has 
been founded in Hamburg, with the British private 
airline Skyways Ltd. taking a substantial part of its 
initial capital (500,000 Marks). The new company, 
which will work closely with the Deutsche Luft- 
hansa, will begin operations with three Douglas 
DC-3s run by Skyways crews under the British flag 
pending return of Germany’s air sovereignty. 





Charles J. McCarthy was elected Chairman of the Board 
of Directors of Chance Vought Inc. when the latter split 
off from United Aircraft Corp. and became an indepen- 
dent company on July Ist, 1954. Known both at home 
and abroad as an outstanding designer, McCarthy has 
been with Chance Vought since 1926. Among other 
things he headed development work on the Chance 
Vought Corsair. 


e@C.A.B. recommends authorization of Iberia 
services 


The U.S. Civil Aeronautics Board announces 
that its Examiner has recommended that Iberia be 
permitted to operate services into New York and 
San Juan, Puerto Rico. 


@ Dr. Plesman stamps 


The Dutch Post Office issued a special stamp at 
the end of August (valid until December 31st, 1954) 
bearing the head of the late Dr. Albert Plesman, 
founder and President of KLM. The stamps will be 
sold with a special surcharge, to go to the National 
Aviation Fund which Plesman helped to initiate. 


France too knows how to build fast: Paris-Orly Airport, which recorded no fewer than 900,000 passengers in 1953, was so overloaded that an additional terminal building had 
to be put up in double-quick time. Thanks to modern building methods (prefabricated components etc.) the giant building was erected almost overnight, so that it could be 


opened for service on 


August 17th, 1954. Left to right: the building site on March 10th, 1954, April 16th, 1954 and July 20th, 1954. 





616 


INTERTSCHAVIA 





sign 
atior 
Shin 
for | 


Re 
plant 
Engi 
will 
whic 
Suffo 
clude 
for ji 








VoOLt 








Lh 


U.S. AIR FORCE + 





XF-104 
jet fighter built by 
LOCKHEED 6, 


GENEVA, SI 


WS, 


XS 


EDITOR 
INTERAVIA AIR 
4 






For collectors; This commemorative envelope was sent out by Lockheed Aircraft Corp. 
after the first flight of the U.S. Air Force’s Lockheed XF-104 jet fighter prototype. 
The accompanying card states: **Due to security regulations it can be said only that stay in the United States. 
the XF-104 is the prototype of a new high speed, piloted air superiority fighter..." 


@ Lilienthal Medal for Russian glider pilot 


The Gliding Commission of the Fédération Aéro- 
nautique Internationale has awarded the Lilienthal 
Medal to Russian glider pilot Victor Ilchenko for 
his world distance record flight (Moscow-Stalin- 
grad, May 21st, 1953). 


@ Fifth International Astronautics Congress 


During the Fifth International Astronautics Con- 
gress, which opened at Innsbruck on August 2nd, 
it was announced that the International Astro- 
nautical Federation now has 8,500 members in 17 
non-Communist countries. Frederick C. Durant, 
President of the American Rocket Society, was 
re-elected President of the I.A.F. The Sixth Con- 
gress is to be held in Copenhagen from August 
21st to 27th, 1955. 


INDUSTRY 


® Mitsubishu-United Aircraft agreement 


Shin Mitsubishu Juko K. Kaisha, one of Japan’s 
leading aircraft manufacturers, and the Sikorsky 
Division of United Aircraft Corporation have 
signed a five-year agreement for technical cooper- 
ation in the overhaul of Sikorsky S-55 helicopters. 
Shin Mitsubishu also gets sole production rights 
for S-55 spares in Japan. 


@ Republic buys Fairchild engine plant 


Republic Aviation Corp. has bought the main 
plant of Fairchild Engine & Airplane Corp.’s 
Engine Division at Farmingdale, Long Island, but 
will not occupy it for 12 to 18 months, during 
which time Fairchild will build new plant in 
Suffolk County, Long Island. The latter will in- 
clude a research and development laboratory 
for jet engines. 


CORRATERL 





LETTER 


@ Italian aircraft industry committee 


The recent meeting of the Italian Aircraft Indus- 
tries Association appointed a committee of four 
to assist its President General Alfredo Bruno in his 
negotiations with Government departments on the 
future of the Italian aircraft industry. Members: 
MM. Vianson, President of Piaggio & Co., Pro- 
fessor Giuseppe Gabrielli, Manager of Fiat Aircraft 
Division, Pasquale Gallo, President of Alfa Romeo 
and Paolo Foresio, of Aeronautica Macchi. General 
Bruno and the committee have already been re- 
ceived by Minister of Defence Paolo Taviani for 
first exploratory talks. 


@ Bristol buys Shorts shares 


The Government-controlled firm of Short Bros. 
& Harland Ltd. has increased its share capital from 
£2,000,000 to £2,360,000 (£1shares), and the new 
shares have been acquired by the Bristol Aeroplane 
Co. Ltd. The latter firm has also appointed two 
representatives to Short’s Board, Sir Reginald Ver- 
don Smith, Joint Managing Director of Bristols, 
and Cyril R. Uwins, Divisional Managing Director, 
Bristol Aircraft Division. 


@ German jet research institute 


A research institute for jet power has been foun- 
ded in Stuttgart, with Dr. Ing. Sanger as its scienti- 
tic head. Founders are Robert Bosch A.G., Daim- 
ler-Benz A.G., J. Eberspacher, Ernst Heinkel A.G., 
Mahle K.G., Porsche G.m.b.H., Wiirttembergische 
Metallwarenfabrik A.G., German Helicopter Study 
Group, the Space Research Association and the 
Baden-—Wiirttemberg Ministry of Economics.—The 
Institute is later to be incorporated in the Stuttgart 
Technical University, which is to provide a chair 
for Dr. Sanger. 


FIRST FLIGHTS — NEW EQUIPMENT 


@ The prototype of the English Electric P. 1 twin- 
jet fighter began flight testing at Boscombe Down 


The Lockheed C-130 four-engined assault transport for troop and equipment carriage and ambulance duties. Allison 
T-56 propeller turbines of 3,750 e. s. h. p. 
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British visit to Boeing: Field Marshal the Earl Alexander of Tunis, British Minister of 
Defence, paid a visit to Boeing Airplane Co. Seattle, Washington, during his two weeks 
Left to right: A. M. ‘Tex’ Johnston, Boeing’s Chief of 
Flight Test, George Martin, Chief Engineer, Earl Alexander, Major General R. F. sink 
and William A. Allen, Boeing President. 


on August 4th. Fitted with two Armstrong Sid- 
deley Sapphire turbojets one above the other in the 
rear fuselage, it is capable of exceeding Mach 1 in 
level flight. 


@ Flight testing of the two Naval tighters for verti- 
cal take-off, Lockheed X F\'-1 and Convair X FY-1 
has begun. Lockheed Test Pilot Salmon’s take-offs 
in the XFV-1, however, have so far been horizontal 
(with special provisional undercarriage), though 
he subsequently went over into almost vertical 
climb and made a number of hovering flights. The 
XFV-1 is now being prepared for vertical take-offs, 
which necessitates certain modifications to the 
power plant (Allison T-40 propeller turbine). 

Convair and the U.S. Navy have issued a joint 
statement that first free flights have been made by 
the Convair XFY-1. Unlike the Lockheed type, 
the XFY-1 has no undercarriage with which “pro- 
visional” horizontal take-offs could be made. Its 
first take-offs were therefore vertical, the aircraft 
hovering at about 20 ft. on the first occasion and 
about 150 ft. on the second. Landing was also ver- 
tical. As far as is known, Convair has not yet made 
any transitions from vertical to horizontal position 


in the XFY-1. 


@ The Monitor IIT version of the Farman civil trai- 
ner began flight tests at ‘Toussus-le-Noble on 
July 21st. Engine: SNECMA-Régnier 4 L 21 of 
170 h.p. 


@ On July 29th the Morane-Saulnier MS 760 high- 
speed jet communications aircraft started flight 
testing under the control of Jean Cliquet at Melun- 
Villaroche airfield. The MS 760 is fitted with two 
Turboméca Marboré I] turbojets of 880 lbs. take-off 
static thrust cach and attains a max. speed of 
364 m.p.h. (585 km/h) at altitudes of between 
10,000 and 20,000 ft. 


@ The new English Electric Canberra B. 8 armed 
reconnaissance aircraft and bomber also began 
flight testing in July. The type can be armed with 
forward-firing weapons in a detachable fairing 
underneath the fuselage. It can also carry a variety 
of weapons beneath the wings. Armament is con- 
trolled by the pilot, and navigation and radar equip- 
ment by the navigator forward in the nose. 


@ The North American F]-3 Fury jet tighter for 
carrier operations has started flight trials at the 
tirm’s Columbus, Ohio, plant. It is fitted with 
Wright J-65 Sapphire turbojet of 7,500 lbs. take-off 
static thrust. 


@ Professor Giuseppe Gabrielli’s Fiat design office 
has worked out a project for a new jet aircraft, the 
Fiat G.91. This is a light fighter and ground attack 
aircraft, on which no details are yet available. 
Italian experts report, however, that it has aroused 
considerable interest and that its calculated per- 
formance is very promising. 





, a. are you doing here? we asked, surprised to see Esmeralda 
on the shores of Lake Geneva. She was standing with one toe in the water, 
shivering in a smart one-piece bathing suit in this century's coldest 
summer. I'm training, said our Favourite Air Hostess, swimming has 
become one of the compulsory air crew qualifications. 

Oh no, it’s not what you think, she continued. This is how it happened. 
See this letter? It accompanied the drawing at the bottom of this page, 
and since all the airlines will probably adopt the invention, we're all 


swimming now—preferably in cold water. Here goes— 
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“Dear Esmeralda, 

“T herewith place my unique idea at the disposal of the entire aircraft 
industry of the world. 

“The idea is this: in the case of defects in flight the passenger cabin 
is pushed out of the fuselage and securely guided downwards by means 
of great parachutes. Perhaps with braking rockets. Immaterial whether 
over land or the open sea. 

“If you wish to publish my idea, go right ahead. The only thing I want 
is a copy of your issue in which my idea is published. 

Yours faithfully, 
Ginther Jonghaus, 
Hatzfelder-Strasse 109A, 
W uppertal-Barmen, 
Germany.” 

Fine, we said, let's hope the passengers will like it, being dropped into 
the drink on the slightest provocation. Don’t you worry about the passen- 
gers, Esmeralda replied, there are all sorts of alternative ways of making 
them comfortable and happy in the knowledge that they are risking 
nothing at all. Give them parachutes, for example, and Mae West's. 
There's nothing nicer than knowing you can float comfortably for ever 
on the rolling wastes without sinking or take a flying leap out of the 
old aircraft if you get fed up with travelling. 

Why, the airlines should advertise what they could do for the passenger. 
Look, says Esmeralda, I've been leafing through some of the trade papers, 
and here are some of the suggestions I've made up from other adver- 
tisements. 

For heaven’s sake, we protested, you're going to spoil the airline 
business for good with your screwball ideas. You have, replied Esmeralda 
in a bored voice, no imagination, as I have remarked before. Variety is 
the spice of life, even in air transportation. 
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Prelude to Tenth Annual General Meeting 


When the 
Association, expanded into a_ world-wide 
1945, meets for its Tenth 
Annual General Meeting on September 13th, 
1954, it will not be the first time an I.A.T.A. 


meeting has been held in 


International Air Transport 


organization in 


Paris. If my 
memory does not fail me, the pre-war Inter- 
national Air Traffic Association met in the 
French capital in 1930 or 1931, but the old 
I.A.T.A. was only a European organization. 
That meeting too was organized with pomp 
and ceremony, sessions taking place in the 
world-famed Salle d’Horloges at the Quai 
And 


those 


(Orsay, the French Foreign Ministry. 
whenever the Secretary-General of 
days, a widely travelled man of high linguis- 
tic ability—by no means an enemy to the 
pleasures of this world—came to speak of that 
Paris meeting in later years, it was in tones 
of highest approbation. 

So, to Paris once again! This time the 
Franch Government has provided the Hotel 
de La Rochefoucauld, 28 rue Saint-Dominique, 
Originally built in 1708, it 


was completely renovated inside and out after 


for the Meeting. 


1928 and now figures in the list of historic 


buildings in Paris as the “ Maison de la 


1.A.T.A.'s Tenth Annual General Meeting is being held 
at the Hétel de La Rochefoucauld, Paris, which has been 
lent by the French Government. 


UL 
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Chimie”, in honour of the great scientist 


and chemist Marcelin Berthelot. Once more 

a fitting setting for a brilliant assembly. 
From September 13th to 17th, then, the 

Hotel de La Rochefoucauld 


Chimie, as you will—will see an assembly of 


or Maison de la 


the presidents, managing directors and 
leading board members of roughly 70 airlines 
from 50 different countries.* The meeting 


will be opened by a representative of the 


administrative 


French Government. The 


Gordon R. Mc Gregor, 
President of Trans-Ca- 
nada Air Lines, 1953-54 
President of 1.A.T.A., 
hands over his office to 
Max Hymans for next year. 





work is in the hands of I.A.T.A.’s Director 
Sir William P. Hildred and his 
staff, but a new President will take over, 


General, 


according to custom, for the 1954-55 year : 
Max 
Director of Air France, succeeds last year's 


Hymans, President and Managing 
President, Gordon R. McGregor, President of 
Trans-Canada Air Lines. 

With the French Government, the City of 
Paris, the Association of French Aircraft 
Manufacturers, and Air France—in company 
with the three independent airlines Aigle 
Azur, T.A.I. and U.A.T. 


can be assured of a worthy reception. The 


as hosts, delegates 


guests come from all over the world and 
represent not only air transport, its “ brains 
trust ”, but billions of dollars of investments 
and annual turnover. 

Max Hymans, the new I.A.T.A. President, 
is well known to all in the air transport 
world. However, readers not in daily 
contact with international air transport may 
welcome a brief introduction : born in 1900, 
Hymans is now 54 years old. An engineer 
and lawyer, he was admitted to the bar at 
the Paris Court of Appeal in 1927, acting 


initially as an expert in patent law. In 192g 


* See list of airlines and list of delegates below. 
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he went into politics and was Member of the 
French Parliament for the Department of 
Indre until 1940. 


Committee, spokesman for the air estimates 


Member of the Finance 


etc. He became Under-Secretary of State 
for Trade and Industry and later Under 
Secretary at the Ministry of Finance. On the 
outbreak of war in 1939 he was called up as 
After the collapse of 


France he joined the Resistance, not only in 


an artillery captain. 


name, but actively. In danger of his freedom, 
After the 1943 
landing in Algiers he created and headed the 


he escaped to England. 


French Air Transport Command and_ pre 
pared the new Air France. He was made 
Commander of the Legion of Honour and 


received many French, British and other 


decorations. Just before the end of the wat 
he went to Chicago at the head of the French 
delegation and 1.C.A.O. in 
1944. In 1945 he became Secretary of State 


for Civil 


helped found 


Aviation, then President of Air 
France. In 1948 he acted as Chairman to 
I.C.A.0.’s Third General Meeting in Geneva. 
Max Hymans, Chairman of the Board and 
Managing Director of Air France, then, will 
direct the fate of I.A.T.A. for the 
following September 13th, 1954. 


year 


It would be mistaken to assume that such 
international meetings are valuable only for 


the work done round the conference table. 


1.A.T.A. President 1954-55 : Max Hymans, President and 
Managing Director of Air France. 











Sir William P. Hildred, 
Director General of 
1.A.T.A., whose annual 
report customarily out- 
lines the situation in 
world air transport with 
complete objectivity but 
not without optimism and 
humour. 





One of their objects is also to establish 
personal contact between the leading per- 
sonalities in international aviation and their 
families. The festivities planned for this 


purpose in Paris include : 


— Afternoon of September 13th, cocktail 
party given by the Chairman of the Paris 
Municipal Council. 


Evening 14th, dinner 
organized by the French Government in 


the “ Galerie des Batailles”, Palace of 


of September 


Versailles. 


Afternoon of September 15th, excursion 
to Chantilly, followed by cocktail party 
at the Chateau de Chantilly, by the 
Association of French Aircraft Manu- 


facturers. 


Evening of September 16th, gala dinner 
at the Cercle Interallié, given by the four 
French airline hosts. 


But the Meeting will not be all play... 

To start with, Sir William P. Hildred, 
I.A.T.A.’s Director General, will read his 
annual report at the opening session on 
September 13th, reviewing the results of 
the past twelve months and the prospects 
for future development. His remarks—what 
a speaker he is!—usually echo round the 
world. Last year * he cautioned: though 
world air transport increased by 1,000%, 
between 1939 and 1949, progress in the 
1949-59 decade rapid. 
Provided there was no marked slump in 
world economy, an annual volume of 100 mil- 


would be less 


lion passengers should, at a conservative 
estimate, be reached by 1960... So far, we 
have only got as far as 50,000,000. But 
Hildred and his Association point out with 
justifiable pride that I.A.T.A.’s 70 member 
companies handle 95%, of world air transport. 
Before last Meeting, membership 
totalled 66 international airlines ; now there 
are 69 and there may be an additional one 
by the time the Paris meeting opens. 


year’s 


* Cf. Interavia, No. 10, 1953. 
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Without wishing to forestall the Director 
General, it can be assumed that the major 
part of his report will not be confined to dry 
statistics, but will turn on the cardinal 
problem of how national and international 
air transport can really be made to pay. 

Valuable work was done in this direction 
by 1.A.T.A.’s last Traffic Conference (Hawaii, 
1953). Detailed preparations 
were made for world-wide  tourist-class 
services, which have since been introduced 
on all routes throughout the world. It was 
decided to increase the number of seats in 
aircraft, slightly lower comfort, but to 
reduce tourist fares. The first nine months 
of this year have shown the first practical 
results of the new system, and, though it 
has perhaps not fully satisfied operators or 


November 


John W. S. Brancker, 
formerly with British Over- 
seas Airways Corpora- 
tion,was appointed Traffic 
Director of |.A.T.A.a year 
ago. 





customers on this point or that, it can 
definitely be assumed that on the whole the 
tourist class has proved its worth and has 
come to stay. Probably more attention will 
also be given again to the first-class or 
luxury services, probably even a third class, 
or B-class, will be introduced, especially by 
smaller local companies. 

Last year new attempts were made, under 
I.A.T.A.’s auspices, to arrive at an inter- 
national organization of air freight. On this 
point not all member companies were 
united. However, a special Cargo Develop- 
ment Working Group was set up under 
I.A.T.A. Like every other means of trans- 
port, the aircraft must reserve a certain 
proportion of its transport volume for 
cargo ; like every transport undertaking, an 
airline must draw a substantial proportion 
of its income from cargo. To obtain this 
result, however, inter-airline organization 
to facilitate cargo handling must be im- 
proved, rates must be reduced and probably 
special cargo aircraft developed. 


In the past twelve months the work of 
I.A.T.A.’s Traffic Conferences has produced 
further economically favourable results : 
I.A.T.A.’s Clearing House in London, whose 
business provides some measure of air 
transport’s growing profitability, for the 


INTERSGCAVIA 


first time handled sums totalling nearly 
$250,000,000. Today 41 companies belong 
to the Clearing House, which balances out 
accounts between the companies, with their 
different currencies, without the need for 
extensive cash payments. 

During the past twelve months further 
independent airlines, particularly in Britain 
and France, have recognized the value of 
belonging to I.A.T.A. The fact that three 
private companies are joining with Air 
France as hosts at the forthcoming General 
Meeting is significant in this respect. 

It is to be expected that the Traffic 
Conferences—the last important one was 
in Hawaii last November, the next is sched- 
uled to meet in Italy in September 1954— 
will continue to advance world air transport. 
To prepare the work of these traffic confer- 
ences and in general to supervise I.A.T.A.’s 
traffic activities, the Association a year ago 
appointed John W.S. Brancker, previously 
on the management of B.O.A.C., as Traffic 
Director. Brancker comes from an “ old” 
air transport family, for his father, Sir 
Sefton Brancker, who lost his life in the 
service of aviation, was creator of the first 
1.A.T.A. and virtually of the whole of 
British air transport. 


Y 


The above outline serves to illustrate 
some of the latest successes of the Inter- 
national Air Transport Association, which 
with headquarters in Montreal, Canada, 
and regional offices in Paris, New York, 
London and Singapore, has helped build up 
the present structure of international air 
transport. 

It should, however, not be forgotten that 
there is also the Air Transport Association 
of America, which works alongside and with 
I.A.T.A. Also a desire that has long been 
expressed unofficially in Europe was echoed 
officially at an air transport conference held 
in May 1954 under the auspices of the Council 
of Europe : there should also be coordination 
in European air transport, and a European 
association should be created. This may meet 
with certain difficulties, in view of the 
language and political differences in Europe. 
But if one day such a regional organization 
does come into being, it also could not exist 
without the world organization, I.A.T.A. 
Just like the A.T.A. of America, a European 
E.A.T.A. would have to work with or under 
the world organization in Montreal. 

No remarks on I.A.T.A. can fittingly close 
without a tribute to the work of its moving 
spirit Sir William P. Hildred and sincerest 
wishes for his personal well-being. 
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a/b 


IATA Membership 
as at July Ist, 1954 


Active Members (65) 


Aer Lingus Teoranta (Dublin) 

Aerolineas Argentinas (Buenos Aires) 

Aero O/Y (Helsinki) 

Aerovias Guest, S.A. (Mexico City) 

Aerovias Nacionales de Colombia 
(AVIANCA) (Bogota) 

Aigle Azur (Paris) 

Air Algérie (Algiers) 

Air Ceylon, Ltd. 

Air France (Paris) 

Air-India International (Bombay) 

Air Liban (Beirut) 

Air Vietnam (Saigon) 

American Airlines Inc. (New York) 

Aviacion y Comercio, S.A. (Madrid) 

Braniff Airways Inc. (Dallas) 

British European Airways (London) 

British Overseas Airways Corporation 
(London) 

Canadian Pacific Air 
couver) 

Central African Airways Corporation (Sa- 
lisbury, Southern Rhodesia) 

Ceskoslovenske Aerolinie, N.P. (Prague) 

Colonial Airlines Inc. (New York) 

Compania Cubana de Aviacion (Havana) 

Compagnie de Transports Aériens Inter- 
continentaux (Paris) 

Cyprus Airways Ltd. (Nicosia) 

Delta Airlines. Inc. (Atlanta) 

Divisao de Exploracao dos Transportes 
Aereos “ Deta ” (Lourengo Marques) 
Divisao de Exploracao dos Transportes 

Aereos “ DTA” (Luanda) 
East African Airways Corporation (Nai- 
robi) 
El Al Israel Airlines Ltd. (Tel Aviv) 
Empresa de Viacao Aerea Rio Grandense 
(VARIG) (Porto Alegre) 
Flugfelag Islands H.F. (Reykjavik) 
Garuda Indonesian Airways N.V. 
karta) 

Hunting-Clan Air Transport Ltd. (London) 
IBERIA, Compania Mercantil Anonima 
de Lineas Aereas Espanolas (Madrid) 

Iraqi Airways (Baghdad) 

Japan Air Lines Company, 

Jugoslovenski Aerotransport 
grade) 

KLM Royal Dutch 


(Colombo) 


Lines, Ltd. (Van- 


(Dja- 


Ltd. (Tokyo) 
(JAT) (Bel- 


Airlines (The Hague) 


Linea Aerea Nacional (LAN) (Santiago, 
Chile) 

Linea Aeropostal Venezolana (Caracas) 

Linee Aeree Italiane, S.p.A. (Rome) 

Malayan Airways Ltd. (Singapore) 

Misrair, S.A.E. (Cairo) 

National Airlines, Inc. (Miami) 


National Greek Airlines (TAE) (Athens) 

New Zealand National Airways Corpora- 
tion (Wellington) 

Northwest Airlines Inc. (St. Paul) 

Panair do Brasil, S.A. (Rio de Janeiro) 


Pan American-Grace Airways, Inc. (New 
York) 
Pan American World Airways, Inc. (New 


York) 
Philippine Air Lines, Inc. (Manila) 
Polish State Airlines (LOT) (Warsaw) 
Qantas Empire Airways, Ltd. (Sydney) 
Scandinavian Airlines System (Stockholm) 
Servicios Aereos Cruzeiro do Sul, Ltda. 
(Rio de Janeiro) 
Société Anonyme Belge d’Exploitation de 
la Navigation Aérienne SABENA (Brus- 
sels) 
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a South African Airways (Johannesburg) Associate Members (4) 

a/b Swiss Air Transport Co. Ltd. (Zurich) ; 

a/c Tasman Empire Airways, Ltd. (Auckland) . Alsworh Ltd. Cae) : 

a/b Trans-Canada Air Lines (Montreal) ” a National Airways Pty (Mel- 
c —— Aereos Portugueses, S.A.R.L. b Eastern Air Lines, Inc. (New York) 

alb PRs ee Airlines, Inc. (New York) a Trans-Australian Airlines (Melbourne) 
a Union Aéromaritime de Transport (UAT) 


(Paris) 


b United Air Lines (Chicago) 
a West African Airways Corporation (Lagos)  ¢ 


a — Members of IATA Clearing House 


b — Full 


- Limited | 


\ Participants in Consolidated 
Tariffs 





Delegates to the 10th 1.A.T.A. Annual General Meeting 
in Paris (as at July 1st, 1954) 


Aer Lingus Teoranta 


J. F. Dempsey, General Manager 

Capt. Jack Kelly Rogers, Deputy 
General Manager 

Stuart Shaw 


Aigle Azur 

M. Floirat, Chairman 

M. Klein, ‘Managing Director 

M. Bisone, Administrative Manager 
M. Banguy 

Air Ceylon 

J. L. M. Fernando, Vice Chairman 


Air India International 


J. R. D. Tata, Chairman 
B. K. Patel, General Manager 
> K. Kooka, Traffic Manager 
az C. Gazdar, Operations Manager 


Air Liban 
B. Meguerdiche, General Manager 


Air Vietnam 


Mr. Nghiem Van Tri, Chairman 
Mr. Ly-Cong Trinh 


Airwork 
3 wee Hope, Managing Direc- 
PD G. Miller, Air Transport Manager 


B. R. Satton Winton 
K. R. Sangster 


Australian National Airways 
|. N. Holyman, Managing Director 


Avianca 


Gregorio Obregon, Chairman 

M. Uricoechea, Managing Director 

George de Brigard, European 
Manager 


Aviacion y Comercio 


Jose Pazo Montes, Chairman 
Mr. O'Connor 


Branift Airways 


Charles E. Beard, President 
Mr. Jones 


British European Airways 


Lord Douglas of Kirtleside, Chairman 
P. G. Masefield, Chief Executive 
P. C. F. Lawton, Commercial Director 


British Overseas Airways Corpo- 
ration 


Sir Miles Thomas, Chairman 

Major J. R. McCrindle, Advisor, Inter- 
national Affairs 

K. G. Granville, Sales Director 


Canadian Pacific Airways 


G. W. G. MacConachie, President 
R. W. Ryan, Vice-President 


Colonial Airlines 


B. T. Dykes, President 
John A. Casey, Supervisor of Opera- 
tions and Airports 


Iberia 
Jesus Rubio Paz, President 


Cia Cubana de Aviacion 


Mr. del Portillo, General Represen- 
tative 


Cyprus Airways 


Lord Amherst, Chairman 
J. Anderson Vick, Managing Director 


DETA 
Lieut.-Colonel A. H. Pinho da Cunha, 


Director 
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DTA 
Major Jacinto da Silva Medina 


East African Airways 


Sir Alfred Vincent, Chairman 
Capt. M. Sorsbie, General Manager 


Eastern Air Lines 
Mr. Frost, Traffic & Sales Manager 


El Al Israel Airlines 


L. A. Pincus, Managing Director 
A. B. Rywkind, Commercial Manager 


Finnair 


S. J. Ahola, Board Representative 
Mr. Ehrnrooth 


Flygfelag Islands H.F. 
Orn-O-Johnson, Managing Director 


Garuda Indonesian Airways 
2 Delegates 


Hunting Air Transport 


Mr. Hunting, Chairman 
M. H. Curtis, Managing Director 


Iraqi Airways 
1 Delegate 


Japan Air Lines 
Mr. Yanagita, Chairman 


KLM 


|. A. Aler, President 
F. Van _ Balluseck, 
= 
H. Slotemaker, Vice-President 
\ Foe Relations) 
M. J. Van der Ploog, Vice-President 
(Finance) 


Vice-President 


Linea Aeropostal Venezolana 


Col. Calderon, President 
Mr. Echeverrin, Operations Manager 
H. Brinsmade, Legal Counsel 


Linee Aeree Italiane 


Prince Marcantonio Pacelli, President 
R. Mazzarrini, Vice-President 
Mr. Bisi 


Misrair 


Fayed el Serafi, Managing Director 
M. F. Raafat, Commercial Manager 


National Airlines Inc. 
G. T. Baker, President 


New Zealand National Airways 
Sir Leonard Isitt, Chairman 


Northwest Airlines 
McCroil Hunter, President 


Pan American Grace Airways 


Andrew B. Shea, President 
Douglas Campbell, Vice-President & 
General Manager 


Panair do Brasil 
Dr. Paulo Sampaio, President 


Pan American World Airways 

J. T. Trippe, President 

J.C. Leslie, Vice-President, Adminis- 
tration 

W. G. Lipscomb, Vice-President, 
Traffic & Sales 


Philippine Air Lines 
Ch. Biondi, Vice-President 


Qantas Empire Airways 

Sir W. Hudson Fysh, Chairman 

F. C. Derham, Secretary & Financial 
Controller 

Capt. Ambrose, London Represen- 
tative 


Sabena 

G. Périer, Chairman 

W. Deswarte, General Manager 
P. Stouffs, Sales Manager 

J. Grimar 

R. Golstein 


SAS 


Per A. Norlin, President 
Per M. Backe, Vice-President 
yiage J. Rasmussen, Vice-President 
rondahli, Operations Manager 
P. Bock-Nielson, Manager Foreign 
Relations 


South African Airways 


Major General C. J. Venter, 
Airways Manager 

D. M. Robertze 

L. V. Jones 


Swissair 

Dr. R. Heberlein, Chairman 

Dr. W. Berchtold, President 

L. L. Ambord, Vice-President Traffic 
& Sales 

Dr. H. Haas, Executive Vice-President 


TAE 


G. Reppas, Managing Director 
S. Kippriotis, Commercial Director 


TAI 


Paul Bernard, President 

General G. Fayet, Managing Director 

Wilmot-Roussel, Deputy Managing 
Director 

M. Gaffié, Director 

M. Mathieu, Secretary 


Chief 


Trans-Canada Air Lines 


G. R. McGregor, President 
T. G. Wood, Vice-President (Traffic) 


Transportes Aereos Portugueses 


D. Francisco de Mello, President 
Ruy Oliveira da Silva, Commercial 
Director 


Trans World Airlines 


Warren Lee Pierson, Chairman of the 
Boar 

E. O. Cocke, Vice-President, Sales 

A. V. Leslie, Vice-President, Finance 
& Treasurer 

J. L. Weller, Vice-President 

P. G. Desautels, Director, 
tional Sector 

R. Mazzarini, Director Sales Europe 


Interna- 


Gordon Gilmore, Vice-President 
Public Relations 
UAT 


Louis Vidal, Managing Director 
Jean Combard, Director General 
M. Guillet, Director, Sales 


United Air Lines 
W. D. Dilworth 


West African Airways 


Baker Beall, Chairman 
Col. Mostert, Managing Director 


Sir William P. , ne 
General of 1.A.T 

A. Lawrence Young, , Gener- 
al LA.T.A. 

Professor John C. Cooper Jnr., Legal 
Adviser 1.A.T.A 

F. de la Brosse, Director Public Rela- 
tions, Air France 

Vv. de Boursac, Director 1.A.T.A. 
Paris Office. 


Director 
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The Development of Aircraft Engine Test Plant 


“ 
- 


WALKER, 


In the history of the aircraft engine, one 
of the earliest landmarks was a competition 
organized in 1914 by the Royal Aircraft 
Factory (as it then was) at Farnborough, 
England, for the best engine. All the entries 
were tested on Froude Hydraulic Dynamo- 
meters, and the general use of these machines 
as the standard instrument of the British 
aircraft industry may also be said to date 
from this competition. 

Since then conditions and requirements in 
test houses have changed almost beyond 
recognition, and test plant designs have 
naturally changed in step with them. As the 
business of Heenan & Froude Limited, of 
Worcester, England, has been connected with 
test plant ever since its foundation in 1881, 
the history of the development of testing 
equipment is to a large extent that of 
Heenan & Froude’s participation in it. 

It will first of all be appreciated that, 
during the development of the piston engine, 
not only did engine powers increase many 
times over but test schedules became 
tighter and more complex. Simple wind- 
tunnel plants supplied during the first World 
War for testing engines up to about 300 
B.H.P. had to be developed by 1945 into 
much more elaborate plants, with many more 
auxiliaries, for dealing with engines up to 
about 4,000 B.H.P. Contra-rotating airscrew 
shafts added to the complication, involving 
twin dynamometers and shafting systems ; 
remote control and remote readings were 
necessitated by the increasing noise and 
heat, and soundproofing became essential. 
The multiplication of auxiliary and automatic 
devices on the engines themselves led- to 
corresponding additions to the test plant 
and its control gear. Some idea of its com- 
plexity is given by Fig.7. 

In these plants the dynamometers, for 
absorbing and measuring the B.H.P. of the 
engine, were firstly of the Froude hydraulic 
type ; most of these were of the same basic 
design as the original invention of Froude in 


Fig. 1 : Control panel for an Armstrong Siddeley research 
plant... an example of the growing complexity of engine 
test equipment. 


A.M.I. MECH. E., HEENAN @& FROUDE, 


1877. In 1938, however, Heenan & Froude 
acquired the world rights (outside North 
America) of the Heenan-Dynamatic Dyna- 
mometer operating on eddy-current prin- 
ciples, and special electronic control gear was 
developed to suit the onerous requirements 
of aircraft engines. A view of a typical twin- 
carcase contra-rotation set is shown in 
Fig. 2. 

Side by side with the increasing specializa- 
tion of Dynamometer plants, equal attention 
was given to hangar stands, in which the 
engine output is absorbed by a special 
propeller or test fan, calibrated to give an 
approximate measure of power absorption. 
Most of these stands were of the cable- 
suspended type, as illustrated in Fig. 3, 
which provide a supple and semi-elastic 
suspension for the engine, with less obstruc- 
tion and baffling of the propeller airstream 
than rigid stands. 

A further version of the hangar stand was 
the “ dummy wing ” type. This consists of a 
steel replica of a normal aircraft wing but of 
zero lift, stretching from side to side of the 
test house, and fitted with an engine nacelle ; 
the engine power is absorbed by a calibrated 
airscrew. The cost is practically the same as a 
cable-suspended hangar, and conditions are 
so similar to those experienced in flight that 
these plants have even been used for research 
on air flow round engine and nacelle.* 


* We must not omit to mention a Heenan and Froude test plant 
intended particularly for air-cooled engines. in which the engine 
provided the power for cooling itself, while at the same time B.H.P. 
readings were given with close accuracy. without the correction 
factors associated with the calibrated airscrews used on hangar 
stands. This was the Heenan-Fell Airbrake Dynamometer. in 
which the engine drove a centrifugal fan fitted with a special control 
“ shutter ” so that its load and speed could be varied. The engine 
was mounted on a torque-reaction cradle so as to secure accurate 
B.H.P. readings. This machine eventually gave way to conven- 
tional Froude wind tunnel plants, for two main reasons ; firstly its 
relatively small range of power and speed, which made it unsuitable 
for testing direct-drive and geared-drive engines of the same power 
(as was then necessary) and secondly the undesirable feature, 
inherent in any form of “ shutter control ”, that the cooling airblast 
was less powerful at high speeds than at low speeds. Nevertheless, 
at its time it was quite successful, and appreciable numbers were 
installed. 


Fig. 2: Heenan-Dynamatic contra-rotating eddy-current 
dynamometers measure the power of a Rolls-Royce liquid- 
cooled 12-cylinder Vee engine. 
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During the second World War, Heenan & 
Froude manufactured and installed over 
250 major test plants, most of them complete 
in every detail with all auxiliary plant and 
accessories, ready to commence testing. 
They also supplied complete plants to the 
Argentine Republic, K.L.M., Swissair, Fiat 
(Turin), Gnome and Rhone (Paris), Austra- 
lian Government, Egyptian Government, and 
many other overseas purchasers. 

The end of the war, as is common know- 
ledge, saw the first fruits of the develop- 
ment of the Whittle gas turbine. The 
general introduction into service of this form 
of prime mover, whether as a plain jet or a 
turbo-propeller, has caused a revolution in 
the engine manufacturer’s art, with new 
methods of construction, smaller tolerances, 
higher operating temperatures, and new 
materials being only a few of the problems 
involved. Gas turbines have also called for 
entirely new techniques in testing, the vital 
stage between manufacture and operation ; 
and apart from this, engine development has 
proceeded at a far higher rate than with 
piston engines. 

Whereas with the latter type outputs over 
2,500 B.H.P. were comparatively rare, the 
gas turbine has already progressed so far 
that engines of 10,000 lbs. thrust are cur- 
rently running. The next generation of 
units, not far off, will give 15,000-20,000 Ibs. 
thrust, and the engine test plant maker must 
already be prepared with designs for thrusts 
in the region of 30,000 Ibs. 

Such test plant divides into two types ; 
those for measuring the actual B.H.P. 
output of the turbine itself, in the search for 
improved thermal efficiency, and those for 
measuring the performance of the complete 
engine, either in the form of thrust from a 
plain jet or of B.H.P. output from a turbo- 
propeller. 

Fig. 4 shows a special Froude hydraulic 
dynamometer which will shortly be put to 
work on gas turbine research. It is designed 


Fig. 3: Two-row radial engine with braking propeller on 
Swissair’s test plant at Zurich-Kloten. The engine is 
suspended semi-elastically on cables. 
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Fig.4: Special Froude hydraulic dynamometer for gas 
turbine research. 


to absorb 25,000 B.H.P. at all speeds between 
2,500 and 8,000 r.p.m. Apart from special 
power-absorbing elements, its main feature 
is its control gear. This follows the same 
general principles as employed by Heenan & 
Froude for many years in their dynamome- 
ters for testing marine diesels and turbines 
up to 60,000 B.H.P.,in that the load and speed 
are regulated by varying the amount of 
water contained in the power compartments, 
under the influence of an automatic valve. 
The valve is operated by hydraulic pressure, 
generated at a head which depends on the 
speed of rotation, which gives the dynamome- 
ter self-governing properties for stability of 
running. Remote control and remote indica- 
tion of torque and speed are provided. 

Many other high-power high-speed dyna- 
mometers have been supplied, some of more 
conventional Froude hydraulic type, and 
some of Heenan-Dynamatic eddy-current 
type. For steadily increasing powers, how- 
ever, it become more and more difficult to 
design an eddy-current dynamometer, and 
the hydraulic pattern will probably hold the 
field in future. 

When the decision was taken to “ shadow ’ 
the Rolls-Royce Avon engine, it was neces- 
sary to install a considerable number of new 
test plants, at Coventry, Liverpool and 
East Kilbride. The orders for all of these 
were placed with Heenan & Froude, who 
acted as main contractors for the entire test 
house equipment, including in one case the 
soundproofing. The layout differs in each 
case, to suit site requirements ; Fig. Jshows a 
control panel, and Fig. 6 the engine room 
layout, at East Kilbride. Here the engine 
rooms each project at right angles from a 
control corridor, at a higher level, from which 
the operators view the engines on test 
through a window in the centre of each 
control panel. The plants are soundproofed, 
heated, and ventilated, with particularly 
good lighting; the jet gases pass through 
Cullum Detuners. The fuel storage tanks 
and fuel pumping systems are located apart 
from the main test house block. 

For the engine thrust cradle, following 
much development work on earlier proto- 
types, a form of suspension was finally 
chosen consisting of long thin steel-plate 
springs, one at each corner of the engine 
support panel, and with special cross- 
linkages to maintain correct alignment and 
accurate thrust readings even if there was 
any tendency for the engine to “ yaw”, for 
example when cranked jet pipes were used. 
An extremely high accuracy (+ 0.05% of 
maximum load) is thus obtained. 

Such extremely high accuracy is not 
necessary when testing engines after overhaul 
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Fig. 5: Control panel of a Heenan & Froude test plant for 
gas turbines at East Kilbride. 


or in the field, and Heenan & Froude have 
developed a simpler and cheaper thrust 
cradle for such purposes ; it is shown, with 
a Rolls-Royce Avon engine in place, in 
Fig. 7. This is a cradle of universal type, 
rated for 15,000 Ibs. thrust, and capable of 
accommodating practically any engine likely 
to be in service for some time to come. It 
embodies a novel system of suspension, by 
means of steel plates so arranged as to be 
very flexible in the direction of thrust, but to 
resist side forces from “ yaw”, due to their 
triangular shape and the way in which their 
thickness is reduced at certain points. 





Fig. 6: Engine room layout at East Kilbride (Rolls-Royce 
Avon turbojet). 


Whereas the “ Manufacturer's Model ” 
first mentioned gives its thrust readings on a 
proprietary pendulum-type springless weigher, 
the “ Field-type ” cradle employs a hydraulic 
pressure capsule ; in both types the readings 
are given remotely from the cradle. 

As regards turbo-propeller engines, the 
general practice until recently has been to 
test these first on a Dynamometer in order to 
secure accurate B.H.P. readings, and to 
re-test on a hangar stand so as to stress the 
flight airscrews and thrust bearings. There 
is now a tendency to combine both tests in 
one, where practical, by deleting the dynamo- 





Fig.7 Heenan & Froude field test cradle (for overhaul 
work), with Rolls-Royce Avon. 


Fig. 8 : Torque reaction hangar stand for propeller turbines. 
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meter test and employing a type of hangar 
stand which does not depend for its accuracy 
upon the calibration of the airscrew ; that is 
to say, one which embodies mechanism for 
measuring the torque reaction on the engine 
casing. 

Such hangar stands were used many years 
ago for piston-type engines, and suffered 
from the defect that quite a considerable 
error was introduced by the swirling effect 
of the airstream, striking the engine at an 
angle tending to depress the torque arm. 
The consequent correction factors were of 
some seriousness in the days when air-cooled 
cylinders projected, uncowled, into the 
airstream ; but with modern turbo-propeller 
engines, of much smoother contour, the 
error is greatly minimised. 

An illustration of a typical torque reaction 
hangar stand is shown in Fig. 8. The part 
of the structure which contains the engine 
mounting and the torque-reaction mechanism 
can, if necessary, be made to fit in or under a 
“dummy wing”. It will be appreciated 
that full torque-reaction readings in either 
type can only be obtained with single- 
propeller engines ; with contra-rotating en- 
gine shafts the torque-reaction readings do 
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not correspond to the full torque output of 
the engine. 

Helicopter engines, operating as_ they 
normally do with their shafts more or less 
vertical, have in the past been tested either 
on a horizontal dynamometer through a 
right-angle gearbox, or on some form of 
hangar stand. These methods, while sufficient 
for general production testing, do not offer 
the necessary features for research work, in 
which it is desirable to be able to tilt the 
engine from the horizontal to say 30° beyond 
the vertical, while it is running at a fixed 
throttle opening, and while full accuracy of 
B.H.P. readings is maintained. Heenan & 
Froude now have a_ patented design in 


which this is achieved with much greater 
compactness than has previously been pos- 
sible. 

This has been arrived at by arranging the 
minimum number of items on the tilting 
portions of the test plant, and the maximum 
number on fixed foundations. The “ centre- 
piece” is a short stiff circular steel duct 
mounted on trunnions, one of which is of 
large diameter and of tubular section, 
serving as a duct through which cooling air 
for the engine enters the centre-piece. This 
air is provided by a _ motor-driven fan, 
mounted on fixed foundations, and having 
its discharge duct co-axial with and sur- 
rounding the tubular trunnion. The centre- 


Accessories Round- 


@ Optical Glide Path Indicator 


Siemens-Schuckert-Werke AG., Erlangen, have brought out an optical addition to the 
ILS blind landing equipment, in the form of a glide angle light which produces three separate 


coloured beams : yellow = too high, green 


correct, ved 


too low. The lower limit of the 


green beam coincides with the main plane of the ILS glide path transmitter. The equipment 
works as a flashing light with 30 to 60 interruptions a minute. A 200-W lamp gives a light 


intensity of at least 200 c.p. in the three colour ranges. 
obtained by means of a rotating slotted shutter. 


The required flashing frequency is 
Vertical beam width is 3° for red, 2° for 


green and 6° for yellow ; horizontal beam width in all three cases 120°. 


@ Training Equipment for Navigators 


The General Purpose Radio Aids, made by 
Air Trainers Ltd., London, is a simulator 
designed for the ground training of navigators 
in all forms of radio navigation and commu- 
nications facilities. The main recorder is 
a map two feet square covering an area of 
approximately 660 nautical miles square 
(scale, 1/2,000,000), though a second map 
scale of 1/250,000 is provided for approach 
and landing exercises. Radio ranges or 
airports with ILS equipment can be “ simu- 
lated” by the instructor at any point on 
the map. The intensity of reception signals 
decreases realistically with increasing dis- 
tance from the transmitter, and atmospheric 
disturbances can also be artificially added. 
VHF conversations with the control tower 
and aircraft intercom can also be simulated. 
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@ Bleed Valve for Compressed Air 


Reducing valves produced by The Hymatic 
Engineering Co. Ltd., Redditch, England, 
are used to stabilize supplies of hot air 
tapped from the compressor of gas turbine 
engines for such applications as pressurizing 
tanks to prevent fuel losses by boiling at high 
altitudes. Suitable for working temperatures 
between—40°C and 250°C. Max. pressures : 
valve PS 45 (left): inlet 150 p.s.i., outlet 
50 p.s.i. ly, p.s.i.; valve PS 48 (right) : 


inlet 200 p.s.i., outlet 35 p.s.i. 
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piece supports a _ cantilevered engine 
mounting at one end and a Froude dynamo- 
meter at the other end, so that they all tilt 
with the engine as one unit, and a transmis- 
sion shaft connects the engine with the 
dynamometer. 

The engine starting motor is also on 
fixed foundations, on the axis of the centre- 
piece trunnions, and drives the engine 
transmission shaft through bevel gearing 
and a self-disengaging coupling. A separate 
extract fan helps to draw out the engine 
exhaust gases and the spent cooling air, and 
discharges them to the outside atmosphere 
via sound-proofing “ splitters ’ 


Up 





@ Powder Fire Extinguisher 


A powder fire extinguisher made by Total 
K.G., Ladenburg am Neckar, encloses the 
burning object in a cloud of dust (basic 
substance : very fine-grained sodium bicar- 
bonate) and thus excludes all oxygen. A hand 
extinguisher using this system can put out 
the flames in a blazing petrol container 
of 54 sq. ft. area within a very short time. 
The extinguishers have been successfully 
tested by the U.S., British, French and 
Canadian air forces in Germany. Larger 
equipment with a capacity of 550 Ibs. of 
powder and mounted on motor trucks or 
single-axle trailers, can be supplied for 


airports, and even larger vehicles, with a 
capacity of 3,000 and 4,400 lbs. of powder, 
for fighting fires in large aircraft, are under 
construction. 
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@ A Versatile Actuator 


Uses of this electric actuator of AtResearch Manu- 
facturing Company, Los Angeles, California, a division 
of the Garrett Corporation, are multiple : operation 
of landing flaps, undercarriage, dive brakes, stabilizer, 
servo mechanisms, etc.—Numbers indicate : 


1 — Jackscrew 7 — Motor brake 
2 — Radio noise filter 

3 — Quick-disconnect brush holder 
4 — Steel bearing inserts 

5 — Removable field poles 

6 — Thermal protector 


9 — Switch box 


11 — Suspension 


@ Fire Detector 


The electrical Firewire Detector made by 
Graviner Manufacturing Co., Colnbrook, Eng- 
land, warns of any outbreak of fire within 
four seconds. The most important element 
is a co-axial capillary tube containing a 
central wire electrode with a coating of tem- 
perature-sensitive material. The electrical 
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8 — Pinion on motor shaft 
10 — Limiting switches 


12 — Position indicator 


resistance of the filling material decreases 
rapidly with increase of temperature. The 
wire, like all parts of the system, is resistant 
to kerosene, petrol, hydraulic fluid, de-icing 
fluid, sea water and dust. The system works 
faultlessly up to accelerations of 12 g, and the 
fire-warning wire withstands several heatings 
to 1,100°C. It is laid along all parts of the 
aircraft where there is special danger of fire, 
such as cylinders, combustion chambers, 
exhaust pipes, fuel leads, switchboards etc., 
Cable connection to the central relay box 
is by Plessey Mark IV panel units. All parts 
of the system are suited for tropical use. 

The system is fed either by 115V 400 c/s 
alternating current or by 24 V direct current 
through an alternator. A sealed transfor- 
mer (1) places the heat-sensitive warning 
wire (2) under tension. If threatened fire 
heats up the wire, its insulating layer becomes 
conductive, and current flows via the 
heated section to dry rectifier (3) and hence 
to warning relay (4), where it closes contact (5) 
and lights up warning lamp (6) fed from the 
24 V aircraft network. For check purposes 
the warning lamp can also be actuated by 
test switches (7 and 8) ; the 330-Ohm resistor 
(9) then simulates a heat short circuit in 
the warning wire.—Graviner also produce 
foam fire extinguishers. 


Numbers indicate : 
1 — Air delivery fan 
2 — Heater 

3 — Load balance 


5 — Condenser 

6 — Layshaft clutch lever 
7 — Water gauge 

8 — Water tray 


INTERSGCAVIA 


@ Air Conditioning Unit 


4— Access to condenser, fans and sprays 


AA Made > 
' , am 


@ New Method of Limiting Preload 


Douglas Aircraft Company, Santa Monica, 
California, is using a new type of spring 
washer for bolts—called a preload indicating 
washer—which consists of two concentric 
steel rings. When the nut is tightened, the 
inner—thicker—ting takes the load, allowing 
the outer ring to move freely. When the 
outer ring can no longer be moved the desired 
preload has been obtained.—As 
licencing arrangements have been completed, 
the new washer will be made available to 
the whole industry. 


soon as 





Have you ever stepped into the interior of an airliner on a hot 
summer day or in the midst of winter and found a comfortable tem- 
perature ? If so, the aircraft may well have been fitted with a Coolair 
unit, made by M. L. Aviation, White Waltham, England, which blows 
warm or cold air into the cabin before take-off. The power plant, 
which drives both the compressor (of the refrigeration plant) and a 
centrifugal blower (in the feed system), is a Ford V8 engine. In cold 
weather the refrigeration plant is replaced by a heater. Incoming 
air is filtered and deodorized before being blown into the cabin. 
Hose connections of various sizes are provided to enable the equip- 
ment to be used with widely differing aircraft types.— 


9 — Layshaft 
10 — Battery 
11 — Refrigerator gauges 
12 — Fuel tank 
13 — Compressor 
14 — V8 engine 
15 — Oil cooler 
16 — Deodorant container 
17 — Radiator 
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@ Portable Swaging Tool for Cable Terminals 


Northrop Aircraft Inc., of Hawthorne, California, is using a portable compressed air swaging 
tool which fastens steel balls to the ends of steel control cables so firmly that they can with- 
stand pressures of many hundreds of pounds. Although the tool weighs less than 11 Ibs., it 
can replace large stationary equipment. Swaging with the new tool takes only about five 
seconds per part. Major credit for development goes to Northrop tool designer Nelson Harvey, 


seen here trying out his tool. 


@ New High-Capacity Engine-Driven Hydraulic Pump 


With the advent of larger and faster aircraft, there is an increasing call for efficient hydraulic 
mechanisms, since it has been found that such systems, unaffected by altitude, are best able 
to fulfil the many demands made on modern airframes. Anticipating this development, 
Lockheed Hydraulic Brake Co., of Leamington Spa, England, have produced a new Mark 8 
pump having double the capacity of their well-tried Mark 7, nearly 50,000 of which have been 
built. The new pump employs the same elements as the Mark 7 ; its 14 cylinders are arranged 
in two banks, giving operation notably free from pressure pulses. Structure is simple and 
compact, speed and data are to British standards, and weight is only some 14 Ibs. The unit 
also remains noticeably cool when delivering its 5 gallons per minute under full load. Now 
going into full production, the Mark 8 pump is already scheduled for service in several new 





aircraft. 


A still larger pump is also projected. 





@ Variable Delivery Pump 


The Stratopower Division of the New York Atr Brake Company has 
introduced a range of the 66W series variable delivery, piston type 
pumps for aircraft and guided missile hydraulic systems. The range 
includes sizes delivering from 2 to 10 gals./min. at 1,500 to 4,500 
r.p.m., with operating pressures up to 3,000 p.s.i. The pump has 
nine pistons, which are reciprocated by a rotating cam and a nutating 
plate. An automatic regulator controls delivery by varying the effec- 
tive pumping strokes of the pistons : as pressure increases the stem 
and attached piston sleeves are advanced, exposing venting holes in 
the pistons and thus regulating the flow of the hydraulic fluid. 
Numbers in the drawing refer to: 





1 — Shaft seal assembly 4 — Radial by-pass holes 
2 — Nutating Plate 5 — Two venting holes in piston 
3 — Piston sleeves 6 — Radial venting holes 








The Gas Generator Oryx 


First details have just been received of a new gas generator deve- 
loped by D. Napier & Son Ltd., London. It is designed primarily 
to deliver brake gases (or compressed air ?) for jet-powered helicop- 
ters. How the gas is produced and fed to the rotor blade tips is not 
yet revealed. For a power of 750 gas horse power, consumption at 
sea level is 0.68 lbs./gas h.p.-hr. Chief characteristics : axial com- 
pressor ; five combustion chambers ; length 76 ins. ; diameter 19 14 
ins. ; weight 495 lbs. 
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devodynamics ; Selected Topics in the Light of 
theiy Historical Development. By Professor 

Dr. Theodore von Karman, — Cornell 

University Press, Ithaca, New York, 1954 

(English ;. 203 pages; price $ 4.75). 

The “ romance of a science ” — so reads this 
masterly account of the basic discoveries in 
aerodynamics, from Newton’s first beginnings 
in Philosophiae Naturalis Principia Mathema- 
tica up to the most modern theories of aero- 
elasticity of supersonic wings and of inter- 
planetary travel. Both the elementary student 
of aeronautics and the expert will read this 
book with profit and pleasure. Here are no 
lengthy series of formulae to ensnare the 
unwary reader, but an enthralling account of 
the ideas, experiences and even errors behind 
the science which attended the birth of human 
flight. Not that the author in any way under- 
estimates the value of mathematical formulae 
in research — how could he, after 45 years 
teaching experience at universities and research 
institutes in both hemispheres — but he is so 
great a master of words that he can dispense 
with unnecessary figures. Moreover, each 
chapter contains a bibliography for those in 
search of further information. 

Altogether the book contains six chapters 
(“ Selected Topics”): I — Aerodynamic Re- 
search before the Era of Flight; II — The 
Theory of Lift ; III — Theories of Drag and 
Skin Friction ; lV — Supersonic Aerodynamics ; 
V — Stability and Aeroelasticity ; VI — From 
the Propeller to the Space Rocket. — These 
correspond to a series of six lectures which the 
author gave at Cornell University in March 
1953, within the framework of the Messenger 
Lectures on the Evolution of Civilization. — 
The text is supplemented by 72 illustrations and 
a subject index. 

Professor von Karman is honorary doctor 
of seven universities, member of the Royal 
Society, London, the French Académie des 
Sciences, the American Academy of Arts and 
Sciences, the Academies of Rome, Turin and 
Milan, former Director of the Guggenheim 
Aeronautics Laboratory (California Institute 
of Technology) and Chairman of N.A.T.O.’s 
Advisory Group for Aeronautical Research and 
Development, etc. In the service of aeronautical 
research since the early years of the century, 
he has made a decisive contribution to its 
development and knows personally all leading 
scientists and engineers in the field. His 
statement that man first had to “ build” a new 
science before he could build flying machines 
will, therefore, be readily accepted. — Compar- 
ing the future with the past, Professor von 
Karman concludes : “ Perhaps the effort neces- 
sary to proceed from the present-day, long-range 
rocket to a manned space rocket is not more 
than the effort which led from the Wright 
brothers’ airplane of 1903 to today’s supersonic 
aircraft.” Ri. 
Technische Hydvo- und Aevromechanik. By 

Professor Dr. Ing. Walther Kaufman. Sprin- 

ger-Verlag, Berlin - G6ttingen - Heidelberg, 

1954 (German ; 352 pages; price DM36). 

The above textbook on fluid mechanics and 
its applications in practice had a predecessor 
20 years ago in the two-volume “ Angewandte 
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Hydromechanik ”, long out of print, by the 
same author, Professor of Mechanics at Munich 
Technical University. It is, however, a complete- 
ly new work, not merely a refurbished edition 
of the old one. Yet the basic principle remains 
the same: a detailed presentation of the fun- 
damental laws and methods of fluid mechanics, 
rather than countless practical examples, 
though certain subjects of particular importance 
in practice, such as flow in tubes and channels, 
ground water motion, wing and _ propeller 
theory, are discussed in detail. 

The book is divided into three parts, the 
first two of which—qualities of fluids and gases, 
hydrostatics and aerostatics—are very short, 
while the third—motion of fluids and gases— 
forms the major portion, with 320 pages. This 
section deals with one, two and three-dimen- 
sional flows in their “ ideal” frictionless form, 
with due regard for viscosity: continuity 
equations, Euler’s equations of motion, Ber- 
nouilli’s energy laws, Newton’s elementary 
outline of fluid friction, Hagen-Poiseuille law 
etc. Finally the principles of the dynamics of 
compressible fluids (gas dynamics) are described 
in detail, with a brief account of the problems 
of supersonic flow. — 254 illustrations ; subject 
index. A standard work for students of engi- 
neering and physics, for designers of power plant 
and aircraft. Al. 


Technische Strémungslehre (4th edition). By 
Dr. Ing. Bruno. — Springer-Verlag, Berlin - 
G6ttingen - Heidelberg, 1954 (German ; 422 
pages ; price DM29.40). 

This handbook for the practical engineer is 
based on an earlier “ Einfiihrung in die tech- 
nische Strémungslehre “ by the same author, 
but contains an entirely new presentation of 
the subject. The main laws of fluids are ex- 
plained in clear and simple form, as are the 
results of theoretical and experimental research 
that are of importance in practical work. 
Mathematical calculations are restricted to the 
essential minimum, though a large number of 
numerical examples and results of experiments 
are given. 

The new enlarged edition has been brought 
up to date. Important individual fields in the 
theory of fluids, such as the Prandtl-von 
Karman turbulence theory of tube friction are 
dealt with in detail for the first time, as is the 
aerodynamics of combustion. Starting from 
Rummel’s experiments with mixing processes 
in firing, the author gives extensive results of 
the latest American investigations, A number 
of problems that have not yet been solved—for 
example, shock waves in supersonic flow—are 
also discussed in their basic principles. 

The book is extremely well illustrated. Out 
of the total of 278 illustrations, 220 are from 
the author’s own experiments. Thanks to its 
comprehensiveness and thoroughness, the book 
will render valuable services not only to the 
thermodynamic and hydraulic engineer but 
also to the aircraft designer. Al. 


Wind Tunnel Testing (second edition),—By 
Alan Pope, M.S. — John Wiley & Sons Inc., 
New York, and Chapman & Hall Ltd., 
London, 1954 (English; 512 pages; price 
$ 8.50). 
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The first edition of this work, published in 
1947 (cf. Interavia No. 11, 1949) has now been 
followed by a new version, expanded by about 
one third, with many new tables and photo- 


graphs. Results of experiments that have 
become available since the original edition 
have been worked into the text, and four new 
chapters added : Non-Aeronautical Use of the 
Wind Tunnel; Rotor Testing ; Nearsonic and 
Transonic Testing; Supersonic-Wind-Tunnel 
Testing. — Examples of “ non-aeronautical 
uses ” are the wind tunnel tests on Sir Malcolm 
Campbell’s latest speedboat, investigations 
into the behaviour of house roofs in wind 
storms, tests on locomotives in head winds 
(with “ image ” or groundboard) and finally on 
topographical influences (e.g., Rock of Gibral- 
tar) on airfields. A valuable reference work for 


the practical engineer, with mathematical 
problems and their solutions. — 343 illustra- 
tions ; detailed bibliography at the end of each 
chapter ; index. Al. 


The World’s Famous Racing Aircraft 1925- 
1953, — By John W. Underwood. Distributed 
by Aerolit, P.O. Box 1349, Glendale, Califor- 
nia, 1953 (English ; 52 pages). 


A picture book containing 72 photographs 
and 36 three-view drawings of internationally 
famous designs and a number of small American 
racers. Seven tables give the winners of the 
best-known American air races, the Schneider 
Trophy races and the holders of the world’s 
speed records since 1927. Al. 


Forschung zwischen Luftfahrt und Raumfahrt. 
By Dr. Ing. Eugen Sanger. Walter Pustet, 
Tittmoning/Obb., 1954 (German; 93 pages; 
DM3.90 paper back, DM5.60 bound). 


Space travel has long got past the “ Loch 
Ness monster ” or “ flying saucer” stage, and 
in view of the fact that American rockets have 
already reached altitudes of 250 miles it may 
justifiably be asked whether man is not already 
on the threshold of practical space travel. 
Naturally not all speculations and hypotheses 
should be taken at their face value. However, 
Dr. Sanger is by no means one of those writers 
who exploit an uninformed desire for sensation. 
Despite his praiseworthy habit of writing popu- 
lar scientific articles, he remains a responsible 
scientist. As one of today’s best-known rocket 
experts (lecturer in rocket power at the Stutt- 
gart Technical University, Chairman of the 
International Astronautical Federation), he is 
particularly qualified to write on what has 
already been achieved and what problems still 
remain to be solved. This is the task he has set 
himself in the present booklet, which, with its 
stimulating style, makes no secret of Sanger’s 
enthusiasm for space travel. His whole ap- 
proach to his subject is revolutionary, and 
he succeeds admirably in carrying along his 
readers with him, For example, costs of pro- 
jects are worked out not in dollars or pounds 
sterling, but in manhours, expressed in powers 
of ten ... international space travel research 
institutes whose cost is in the region of 10’ 
manhours. A both entertaining and instructive 
book. He. 
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Rocket Propulsion, with an introduction of the 
idea of Interplanetary Travel (second edition). 
By Eric Burgess. Chapman & Hall Ltd., 
London, 1954 (English; 235 pages; price 
21s.). 

This book is a new enlarged edition of the 
work reviewed in Jntevavia No. 1, 1953. Tables 
and formulae have been expanded, and illus- 
trations of the latest American developments, 
provided by Aerojet and the U.S. Air Force, 
have been added to the pictorial material. 

Al. 


Literaturverzeichnis der Astronautik — Literature 
Index of Astronautics. — By H. H. Koelle 
and H. J. Kaeppeler. Walter Pustet, Titt- 
moning/Obb., 1954 (German and English ; 
100 pages ; price DM 6.40). 

This bibliography lists 1,633 titles of original 
works (books and specialist publications) on 
aviation and space travel. Titles are given in 
their original versions (German, English, 
French, Spanish) and arranged according to 
subject on a classification system proposed by 
Dr. Eugen Sanger. Al. 


Einfithrung in die Aerodynamik und Flug- 
mechanik des Hubschraubers. By Dr.-Ing. 
W. Just ; Report No. 1 in a series of publica- 
tions issued by the Deutsche Studiengesell- 
schaft Hubschrauber e.V. (German  Heli- 
copter Study Group), Stuttgart, 1954 (Ger- 
man; 102 pages; 77 illustrations; price 
DM 10). 


Aevodynamik der Hub- und Tvagschrauber 
Teil I; Einfiihrung, Leistungsberechnungen.— 
By Dr.-Ing. W. Just and Dr.-Ing. K. Jaeckel ; 
Report No. 2 in the same series, Stuttgart, 
1954 (German ; 102 pages ; 49 illustrations ; 
price DM 10). 

Dr. Just, principal author of these papers on 
the theory of rotary-wing aircraft, is scientific 
head of the German Helicopter Study Group 
and lecturer at the Stuttgart Polytechnic. He 
is known to /nlervavia readers from his articles 
in the Review. His co-author, Dr. Jaeckel, for 
many years an aerodynamicist with Focke- 
Wulf in Bremen, is also known as an expert of 
the first rank. 

The object of these first two reports, and of 
others to come, is to introduce engineers to the 
physical principles of the most important 
rotary-wing aircraft categories, to analyse the 
forces and moments arising in various flying con- 
ditions and to offer practical methods of handling 
the calculations involved in aerodynamic and 
structural problems. While Report No. 1 merely 
exposes these problems and illustrates them 
with drawings and photographs, purposely 
omitting any extensive use of formulae, Report 
No. 2 is a very thorough treatise, with much 
more mathematical detail, on performance 
calculations. Later reports are to deal with 
rotor calculations, including the theory of 
flapping and rocking and blade junction forces, 
as well as the flying qualities of rotary-wing 
aircraft and their control and stability problems, 
and finally strength specifications and oscilla- 
tion calculations. 

Altogether the authors have taken on the 
difficult task of producing a standard work for 
helicopter designers. To judge by the results 
so far achieved, they promise to be highly 
successful in their endeavour. Ri. 


Airplane Structures, by Alfred S. Niles and 
Joseph S. Newell (Vol. 1; fourth edition). — 
John Wiley & Sons, Inc., New York, and 
Chapman & Hall Ltd., London, 1954 (607 
pages; price $7.75; English). 

In the fourth, almost completely rewritten, 
edition of this standard work on the principles 
of stress analysis and airframe structure the 
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authors have taken the opportunity to enlarge 
considerably on such subjects as the analysis 
of riveted joints, the physical properties of 
structural materials, the theory of shells etc. 
The book has also been enriched with new 
illustrations.—Appendices include tables of the 
mechanical properties of structural materials, 
a bibliography, solutions to the problems 
included in the text and a subject index. _ Ba. 


Ett Ar i Luften — Flygets Arsbok 1954. Edited 
by Bill Bergman and S. Artur Svenson. — 
Published by A.B. Allhems Forlag, Malmé, 
1954. — 361 pages ; price S.Kr.15. (Swedish). 
Richly illustrated with pictures, drawings 

and tables, the latest edition of this aviation 
yearbook, published by Allhems Forlag an- 
nually since 1948, is again devoted to all 
branches of flying: civil aviation, sports 
flying and gliding, model building, military 
aviation. 

The book is introduced by General Bengt 
Nordenskiéld, until recently Commander-in- 
Chief of the Royal Swedish Air Force, who 
sketches the development of flying over the 
past 50 years. There follows an outline of 
military events of 1953 (Korean war; air 
armament in West and East). N.O. Sefeldt, an 
authority on helicopter operations, reviews 
the latest achievements in helicopter construc- 
tion, operational experience and the future 
prospects of rotary-wing aircraft (military, 
agriculture, rescue services, police etc.). 

Contributions on service aviation (special 
articles deal in some detail with the air forces of 
Canada and France) and civil aviation (in- 
structive graphic descriptions of the develop- 
ment of world air transport, based on I.C.A.O, 
information ; S.A.S. in 1953) make the volume 
into a comprehensive reference book on world 
aviation. Special mention should be made of 
the “ Chronicle of the Year in the Air” at the 
end. Ba. 


L’ aviation des ovigines a nos jours.—By General 
Hébrard. Robert Laffont, Paris, 1954 
(French ; 374 pages ; price 900 francs). 

A history of flying, in rational, condensed 
form, for the younger generation and the 
general public. Though all aspects of the 
evolution of aviation through its half-century 
existence have been bounded by its general 
line of development, the author is_ better 
placed than any other to assess the progress 
made by aeronautical engineering under the 
influence of two wars, in which the new weapon 
proved its capabilities. As for the use of this 
weapon, the book offers a brief synthesis of 
the tactical and strategic notions acquired 
empirically during two world wars and in the 
recent conflicts in the Far East, on which 
military staffs have based their planning and the 
specifications issued to aircraft designers. 
Photographs and tables add to the interest of 
the text.—This aviation history, to which 
there has hitherto been no equivalent in France, 
merits a place in every library. La. 


Air Touring Guide to Europe 1954. Published 
by the Royal Aero Club Aviation Centre, 
London (English ; 224 pages; price 7s. 6d.) 
The usefulness of this yearly English hand- 

book for air tourists in Europe has been regul- 

arly evaluated in Intevavia (1951, 1952, 1953). 

Though the 1954 edition does not differ in 

essentials from that of the previous year, 

there has clearly been a conscientious am- 
plification of detail (scales of most usual air 
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maps p.32 ; radio communications p. 195 etc.). 


—Following a four-year “tradition”, the 
reviewer again takes the liberty of pointing out 
that an aviation glossary (short or long) is 
useful only if it is very carefully checked : an 
English pilot might get into difficulties if he 
says “link” instead of “ links”, “ jonnaie ” 
instead of “ monnaie”, ‘“ distanc ” instead of 
‘distance ”’ ... He 
Videz vos poches, histoire du groupe Lorraine. 

By P.M. Lambermont. La Table Ronde, 

Paris (French ; 256 pages). 

This history of the Groupe Lorraine covers 
the same ground as that written by General 
Martial Valin in collaboration with Francois 


Sommer (‘Les sans-culottes de l’air”; cf. 

Intevavia No. 6, 1954). 

Flak — Die Geschichte dey deutschen Flak- 
artillerie 1935-1945. — By Horst-Adalbert 


Koch. Hans-Henning Podzun, Bad Nauheim, 
1954 (German ; 244 pages, 42 illustrations ; 
price DM 13.80). 


In our age of supersonic fighters, “ strato- 
spheric bombers” and unnamed guided missiles, 
the prospects of successful ground defence have 
become the subject of lively controversy. The 
sceptics who regard the anti-aircraft artillery as 
a “ has-been ” ripe for the museum are opposed 
by responsible experts who believe that a 
“new look” version still has a future.—If 
such discussion is to be fruitful, it must be 
based on real knowledge of the historical 
principles. The author of this book—former 
Flak officer and well acquainted with the 
organization of the Wehrmacht—has here pro- 
duced a clear picture of the rise and fall of the 
German anti-aircraft arm, based on official 
General Staff documents. Far from blindly 
arguing the case for retention of this arm in the 
future, he analyses both its strength and its 
weakness with complete objectivity. He. 


‘ 


L’Etoile, les Ailes et la Couronne. — By Bernard 
Duperier. — Robert Laffont, Paris, 1954 
(French ; 344 pages). 

The writer, a military pilot since 1928, took 
part in World War II with the Free French 
Forces, commanded the “Groupe Alsace, ” 
fought under British command and finally—the 
only Frenchman to do so—rose to the rank of 
Wing Commander in the R.A.F. In the present 
book his wartime experiences are described 
in the form of a novel— a novel in which none 
of the ingredients normally expected of this 
form of writing is absent: love, intrigue, 
comradeship, twinges of conscience, blood, fire 
and self-sacrifice. Why a novel, rather than 
one of the usual memoirs? “ Out of discretion, ’ 
says J. Kessel in his foreword, “ from the 
desire neither to glorify nor to profane his 
exploits and those of his comrades.” This may 
be so, but another reason is probably that 
Duperier, a true Frenchman, knows how to 
write, as every reader of “ L’Etoile, les Ailes 
et la Couronne ” will discover with pleasure. 


He. 


Books received 

Jusqu’a l’allée des MiG, French translation of 
the English “ Across the Parallel”, by 
George Odgers. Published by Amiot Dumont, 
Paris (234 pages). 

La guerve des vadars, French translation of the 
English “ Cover of Darkness”, by Air Com- 
modore Chisholm. Published by Amiot 
Dumont, Paris (192 pages). 

La vie en haute altitude, by Jacques Guillerme. 
Presses Universitaires de France, Paris 
(French, “ Que sais-je ?” collection ; 124 pages). 
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Spot News: 





» Folland Midge flies 


| Just before this issue went to press the news 
: arrived from Britain that the Folland Midge 
made its first flight at Boscombe Down on 
August 11th. This aircraft, fitted with an 
Armstrong Siddeley Viper ASV.5 turbo-jet of 
1,640 lbs. thrust, is a prototype of the Folland 
Gnat stripped fighter and ground attack 
aircraft (see ‘‘ The Year since Farnborough '53 ” 
elsewhere in this issue). 












Geography : weak 


...l have just received your July issue and looked with mixed feelings 
at your maps and drawings on page 432, in which my home town appears 
as “ guinea pig” for atomic attacks. What you say about Rhein-Main 
airport I know to be correct... But I was rather surprised by the map 
| designated fig. 4 on page 432. It shows two airfields northwest of Frankfurt 
of whose existence I, though an enthusiastic Taunus hiker, was not aware, 
and whose geographical situation caused me some amusement. The 
: two stars have been placed exactly on top of the two highest points in 
the Taunus hills, the Altkénig (2,618 ft.) and the Grosser Feldberg (2,889 
ft.) !... On the other hand there is no indication in your map of Wiesbaden- 
Erbenheim airfield, which (since Wiesbaden is the U.S. Air Force Head- 
quarters) should more justifiably be given as a military base than Frank- 
furt airport, the latter being used at least as much for commercial air 
transport... 


Frankfurt-R6delheim Kurth STRACK 


Mr. Strack is quite right ; there are no airfields on the Grosser Feldberg or the 
Altkénig. However, ‘ Interavia Study Group’s"’ aim was to illustrate a purely 
hypothetical case... so as not to deprive the military staffs of a job. 


Thirst for knowledge 


Soviet reports claim that several hitherto unknown jet bombers took 
part in the May 1st parade in Moscow in considerable numbers... To my 
surprise, I note that you have not yet even mentioned these aircraft in 
your magazine and did not give more than a few lines to this year’s Red 
Air Force day. 

In view of the importance, in my opinion, of the appearance of a Soviet 
bomber in the same weight class as the B-52, I should like to ask you to 
make good your omission as soon as possible. I should like to suggest 
that you devote one of your issues to the air forces of the Eastern bloc 
countries, as a counterpart to your present N.A.T.O. issues and to pay 
more attention to eastern aviation in general. 


Berlin Lichterfelde-West E.-G. SYDOW 


Russia's long-range strategic bomber force and the four-jet swept- wing bomber 
shown in the May Parade were commented on in the last issue (‘‘Aviatzija Dalnego 
Deistvija"’). What keeps Interavia from producing a complete “ Eastern bloc issue" 
is not lack of interest, but lack of reliable information. 





The Mind of Mr. Reader 


Jet fighter bases 


I read your publications with the greatest interest, as also your article 
“ Don’t Pin the Air Force to the Gound ” in issue No. 7 (N.A.T.O. issue 
No. 1) for July of this year... One of the basic problems in the creation 
of operational bases for fighter units is probably... that of the purely 
technical aspect of constructing such installations. 

... The construction of such giant installations as has been undertaken 
in Western Germany since the war (massing of aircraft, accumulation 
of unprotected buildings) would appear to be out of date. If no funda- 
mental change is made, the results in the event of war would be cata- 
strophic. As, however, the acquisition of land in heavily-populated areas 
where land is used for agriculture is becoming more and more difficult, 
it will be necessary to have recourse to less heavily-populated mountain- 
ous regions... to create very small operational bases housing 16 to 24 fighters. 
...Hilly country is ideal for providing parking places, and fuelling equip- 
ment, hangars, supply buildings and crew accommodation can be fitted 
into the landscape, with corresponding facilities for protection and 
camouflage. 

The principle of this new airfield planning can be summarized as 
follows : 1) creation of planning staffs (military and building experts) ; 
2) construction of very small bases ; 3) building not to begin until full 
planning completed ; 4) bases not to be handed over for service until 
fully complete. 


Cologne-Ehrenfeld Heinz FROMHAGE 
* Engineer 


Correction: 


In Interavia No. 6, page 343, you write: “ Long-range operations in 
1934: The Germans opened airmail services between Berlin and Buenos 
Aires on February 3rd, 1934, using Heinkel He 115 seaplanes.” 

I should like to make the following comment on this statement. The 
picture dates from 1938. It shows a smooth alighting by a He 115 in the 
middle of the Atlantic and the aircraft being picked up by the German 
steamer “ Monte Pascoal’”’. Take-off on this long-distance flight from 
Germany to South America was from Ribnitzer Bodden. The pilot was 
Walter Diehle, who was accompanied by mechanic Butz and a radio 
operator.—The He 115 was developed in 1937-38. 


Ludwigshafen-Oppau/Edigheim Walter WOLFF 
Engineer 


Thanks for the comment, which is correct. German airmail services to South 
America were opened on February 3rd, 1934 with a Heinkel aircraft, though not the 
He 115. 





Manufacturers ; p. 629: Manufacturers 


Photo credits: p. 587: Robert Delhay, Stains (Seine) ; pp. 588-590: Manufacturers ; p. 591: Manufacturers ; pp. 593-595: J. S. M. Stroud, London (3), B.E.A. (1), Silver City Airways (2), Manufacturers 
(1), Interavia files (1); pp. 596-598: Manufacturers ; pp. 599-600: Manufacturers ; pp. 601-605: Manufacturers ; p. 606: Len Sirman; pp. 607-609: Manufacturers ; pp. 610-611: Manufacturers ; p. 612: 
Interavia files ; pp. 613-615: Manufacturers ; pp. 616-617 : Paris Airport (3), ATP (1), Manufacturers (4) ; pp. 619-621 : Air France (2), B.O.A.C. (1), Interavia files (2) ; pp. 622-624: Manufacturers ; pp. 624-626 : 





Etablissements Jean Turck (S.A.R.L.) 


19, rue de la Gare - CACHAN (Seine) - Telephone : ALEsia 31-80 - FRANCE 


Remote control and measuring equipment 





Radio command systems (Radio -Télé- Commande) 
for continuous operation of control surfaces or step-by-step 
control, with protective casing and wiring in series. 
Measurement transmitters (Radio -Télé- Mesure) 
for simultaneous transmission of 6 values with 1% margin of error ; 
coloured graphic recording ; 
electronic pick-ups for temperature, pressure, etc. 
Detectors and transmitters for infra-red rays ; 
glow discharge tubes ; miniature lamps ; flashing lamps; detectors ; thermo 
elements ; selective photo-electric cells. 
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Dear Sir, 


I read with great interest the article in Interavia No. 8, 1954 by 
the late General H. Guderian on “* Track Undercarriages for Air- 
craft.” 

I did not have the fortune to know the General personally ; I say 
fortune because he was indubitably one of those rare men who 
combined imagination with a high general culture, a great man 
untouched by stultifying envy. 

From the strictly technical point of view, however, some of his 
remarks on my track undercarriages need to be corrected and certain 
doubts cleared up. General Guderian admitted himself that he was 
not an expert in aviation or in undercarriages, and some of his 
ideas on the subject are not quite exact. 

First an important point on the type of track ; if the problem 
were merely one of getting an aircraft to take off and land on a small 
but well-levelled airfield, it would probably be possible to use a 
non-pneumatic track. It would suffice, in such a case, to make 
tracks of convenient dimensions to distribute the load over the whole 
area with sufficient uniformity, with minimum taxying resistance. 

Even in this simplified form, the problem is not easy of solution. 
American attempts to use rubber belts reinforced with metal have 
not been successful. In this particular case my own solution, 
namely an endless metal belt, seems to me to be much more 
promising. 

The problem which I have tried to solve is much more complex. 
The need, says General Guderian, is to enable aircraft to take off 
and land “not only on prepared runways but also on makeshift 
strips or even in the open country.” In this case the pneumatic 
track becomes indispensable. As General Guderian remarks, it is 
completely vain to hope that a light, entirely metal track will suffice. 
It is true that tanks and agricultural tractors have metal tracks, but 
these vehicles move at relatively low speeds and, what is more, to 
enable them to withstand the dry shocks against obstructions, their 
tracks and their whole structure have a robustness and a weight that 
would be quite prohibitive in aircraft. 

The obvious conclusion is that only pneumatic tracks similar to 
those of my design can take the obstructions on uneven ground 
without excessive bumps and without inacceptable weight penalty. 

The ‘‘ narrow, almost sharp section” of my pneumatic tubes is an 
advantage, not a defect. In fact, it avoids the accumulation of soft 
earth or snow in front of the track, which, moreover, adapts itself 
more or less to the ground and automatically varies the area of 
contact of its transverse section, thus modifying the unit load on the 
ground according to the softness of the ground itself. 

The unit pressure has nothing to do with either the shape of the 
belt or its suppleness, a very important point. 

The unit load is, of course, the ratio between weight and area of 
contact. And this can be varied by the designer as needed, by modify- 
ing not only the type but also the dimensions of the tube. It is 
obvious that if a very low unit load is required, the dimensions of the 


complete belt will be large. 


But nobody can accomplish miracles, and the dimensions of the 
belt depend exclusively on the unit load it is desired to obtain. 

As for the question of suppleness, thanks to long and methodical 
study of the structure of the tubes, the form of the wheel rims, lubricat- 
ing systems etc., my belt tracks have attained a suppleness almost 
identical to that of normal rubber tyred wheels. This has been 
demonstrated experimentally in the tests carried out under the 
Italian Air Registration Board, during which it was confirmed that 
aircraft fitted with my tracks have the same take-off run as with 
their own conventional undercarriages. 

From the point of view, too, of retractability, the use of a tracked 
undercarriage does not constitute an insuperable obstacle. True, if 
it is desired to fit belts with an extremely low unit load, the belt’s 
dimensions will be large and the amount of space required to lodge 
them inside the aircraft during flight will be correspondingly great. 
But if a unit load is chosen so as to suit all kinds of terrain (except 
powder snow), the dimensions of the belt track do not present a 
serious difficulty in regard to retractability. 

It has been found that by simply substituting a belt track for an 
undercarriage with wheels in tandem, the unit load on the ground can 
be halved without increasing the bulk of the undercarriage. 

Similarly the possible greater weight of a track undercarriage 
compared with a wheeled undercarriage is not of great importance, 
as even General Guderian recognized. I say ‘ possible”, since 
in some cases (such as the above-mentioned substitution of a 
track undercarriage for a tandem undercarriage) there is no in- 
crease in weight. In the worst case the extra weight would not be 
more than a small percentage of the aircraft’s total weight. 

I now arrive at the problem of adopting belt track undercarriages 
in large aircraft. 

I should like to state immediately that it is erroneous to think 
that pneumatic belts have been made only for light aircraft; on the 
contrary. 

The magnitude of the obstructions and of the ground unevennesses to 
be overcome obviously remain unchanged, while the dimensions of 
the tubes grow with the weight of the aircraft. Similarly the capacity 
to “absorb” obstructions and possible depressions increase in 
proportion. The reactions of the aircraft will thus decrease ** pro- 
portionally ” with the increase in its weight, and the aircraft will 
** feel”” the bumps less. As for wear and friction, the problem will 
not arise once the design has been worked out scientifically and 
technically. 

It is true that the designing of large-dimension belts needs the 
solution of certain technical problems, but some of these problems 
have already been solved, and the possibility of producing belt 
tracks for heavy aircraft, as envisaged by General Guderian. is no 
longer a dream. 

I should like to thank you in advance for publishing this clarifica- 
tion of mine, and would add my sincere congratulations on the 


quality of your Review. 
Giovanni BONMARTINI 
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SAFE NAVIGATION 











(Top) The beacon with its compact 

transmitting equipment can be housed together 

with stores, office and power supply in the hut 

which supports the tower and counterpoise aerial. 

(Above) A typical duplicated installation comprising 200-watt 
beacon transmitters, goniometers, monitor and control units. 


The Marconi AD 503 is the first British VOR (VHF 
Omnidirectional Radio Range) ground station. Conform- 
ing to the ICAO specification, it provides direct bearing 
information for flight crews and enables selected tracks 
to be flown. Fhe AD 503 embodies unique design features 
ensuring high radiator accuracy and reliability in all 


weathers. 


MARCONI 


Airport and Airborne Radio Systems 


MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED 
CHELMSFORD - ESSEX - ENGLAND 



































Fourth International 
Engineering Show 


Turin, September 29th-October 10th, 1954 


A magnificent Review of scientific engineering progress 
achieved in Italy and abroad, presented in the following 
events : 


XIVth International Mechanical Fair 


Vith International Agriculture Mechanization Exhibition 


(including the “‘ Demonstration Days of Mechanized Farming "’ at the 
Centro Nazionale, Mirafiori, October 2nd, 3rd and 4th) 


Vith International Plastic Materials Show 


which this year assumes the réle of the 
First European Plastics Exhibition 


IVth International Cinematographical, Photographic and Optical 
Engineering Show 


Exhibition of Italian and foreign periodicals under the auspices of the Italian 
Technical and Scientific Press Association. 


List of events 


Vith International Plastics Congress 


Theme : “ Standardization of Plastic Materials'’ (September 30th, 
October ist and 2nd) 


Macro-molecular Chemistry Symposium 


under the auspices of the International Pure and Applied Chemistry 
Union (October 1st-3rd) 





Vith International Cin tographical Engineering Congress 
Theme: “Cinema and Television in Industry"’ (October 5th-7th) 


National Convention sponsored by the “ Centre for Technical and Market 
Research and Assistance'’ (CRATEMA) to discuss the following 
subject: ‘' Air Conditioning Techniques for Industrial Plants and 
Business Premises '’ (October 8th-10th). 


INTERNATIONAL CINEMATOGRAPHICAL WEEK 





Come to Turin! 
Reduced 
railway fares 


Representatives Abroad : 


NEW YORK — R. E. STEVENSON - 507 Fifth Avenue - New York 17 N.Y. 
Tel. Murray 2.2444 

LONDON — Dr. F. PROSIO - Water Road, Wembley, Middx., Tel. 
Perivale 5651 

PARIS — Italian Chamber of Commerce - 134, rue du Faubourg- 
Saint-Honoré, Paris Vill - Tel. Elysées 46.27 

GENEVA — “Pondil” S.A. - rue de la Tour-de-I'lle 1 - Tel. 256234 

FRANKFURT a.M. — — aad of Commerce - Feldbergstrasse 24 - 

el. 74. 


BRUSSELS — G. Brayda - 47, rue de l'Amazone - Tel. 37.72.90 
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"Citta di Torino” 


Intercontinental 


under municipal management 


TURIN 


Capital of Piedmont 
Population 750,000 


International trade fairs 
Artistic and cultural events 


Art galleries - Museums 


Information from: 
ENTE PROV. TURISMO TORINO 
E.N.1.T. OFFICES AND 


Travel Agencies 
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THE DECCA NAVIGATOR CO. LTD 






LONDON ENGLAND 





hy 
PIONEER DESIGNERS OF EJECTION SEAT 








have been continuously engaged since 
1944 on the design and development 

of ejection seats. There is no factor 
sieecaensee"  MmOre vital in the design of emergency 
“escape equipment than experience. 
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ALITALIA 








with pressurized, sound-proofed, 
air-conditioned cabin 


Cruising speed 
320 m. p. h. 
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Lounge chairs 
Sleepers 








From ROME to BUENOS AIRES 
Even CI OWS walk phy a ee Paulo 


when it's foggy... Sarr Na oo 
said " ALITALIA 


, ROME : 15, Via L. Bissolati MILAN : 6, Via G. Verdi 
’ “ ” '’ : Oo, 
They can't see enough to fly in a “ pea soup”. Tel. 470.242 Tel. 877,107 











In the same way the pilot is ‘ lost" in a thick 
QGO fog. But these conditions do not often arise, 
as good lighting enables the pilot to pick out 
the runway by its lamps .. . valuable landmarks 
which help him to come down without mishap. 
Proper lighting is essential to the safety of 
flying. Backed by years of specialised experience, 
ADB Air Equipment’s engineers design and 
build lighting systems of maximum reliability 
and maximum efficiency. 


ADB's latest achievement : the equipment of 
a new instrument landing runway at Brussels 
National Airport. 


Eight N.A.T.O. bases are fitted with ADB 
lighting equipment. 


ADB Air Equipment S. A. 





Estimates A 





Surveys ~ 
60, rue Fernand Séverin D B 
Brussels —_ Belgium 


High and low intensity runway lights, taxi-lights and 
approach lighting — Constant current regulators for series 
systems — Illuminated wind tees — Control desks — Ob- 


struction and hazard lights — Radio controlled brightness IBERIA LI N ' A S AE R 3 A S F S P A N 0 L A S 


of runway lights from the plane. 
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PIONEERS AND LEADERS IN 
ENGINE TEST PLANT 
OF ALL TYPES 
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HYDRAULIC DYNAMOMETERS TORQUE-REACTION HANGAR STANDS 
EDDY-CURRENT DYNAMOMETERS CABLE-SUSPENDED HANGAR STANDS = 
ELECTRIC DYNAMOMETERS DUMMY-WING HANGAR STANDS \ 
JET ENGINE TEST STANDS ENGINE WIND-TUNNEL PLANTS 





COMPLETE TEST PLANTS WITH ALL ACCESSORIES 


ESTABLISHED U7 IN 188] 


HEENAN & FROUDE LT?: WORCESTER: ENGLAND 
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ACCENT ON ACCURACY 


During every stage of repair and inspection of aircraft com- 
ponents, engines, accessories and instruments, highest accuracy is 
maintained as a standard practice in KLM’s Technical Division. 
For that reason the instrument shop (see picture) where every 
type of precision-made flight instrument is examined, is scrupul- 
ously clean, air-conditioned, humidity controlled and dustproof. 
Tests are automatically controlled by recording instruments and 
diagrams supplied with each overhaul, and many an item of the 
high-speed equipment operates with the extra benefit of being 
improved by KLM’s own engineers. 





For a thorough, C.A.A. approved job, contact 


KLM’s TECHNICAL DIVISION 
SCHIPHOL ALRPORT 


Amsterdam — Holland 





2, 





Public Days. 
Sept. 10th, 11th, 12th. 
For Private Viewing Only 
Sept. 6th, 7th, 8th, 9th. 
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We invite you to visit us at 


STAND 102 


S.B.A.C. FARNBOROUGH 





AVIATION TRADERS (ENG.) LIMITED 


15 Great Cumberland Place - London - W.1. - Telephone: AMBassador 2091 (5 lines) 


Cables: “AVIATRADE, LONDON" Telegrams: "AVIATRADE, WESDO, LONDON” 


Associated Companies : Air Charter Limited & Aviation Traders Limited 








MAOVAZ 












LINEE AEREE ITALIANE 
| 


at the service of 
INDUSTRY 
TRADE 
TOURISM 
| 
DOUGLAS DC-6Bs 
CONVAIR LINERS 


AUSTRIA, EGYPT, EIRE, FRANCE, GERMANY, GREECE, IRAN, ISRAEL, SPAIN, 


SWITZERLAND, TUNISIA, TURKEY, U.S.A. {Al 


Connections with LAI's entire domestic network 
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POWER PLANT FOR AIRCRAFT 


|| SOCIETE NATIONALE 


p ETUDE et ne CONSTRUCTION ve MOTEURS p AVIATION 


ail 150,B¢ HAUSSMANN - PARIS 8° 











PILATUS AIRCRAFT WORKS LTD. 
STANS (Switzerland) tei. (041) 8414.46 





Design and production of civil and military aircraft 
Production of spares etc. Repairs and inspections 


GENEVE-COINTRIN, TEL. (022) 3353 65 

P ILATUS-AIR-SERVICE JURICH-KLOTEN, TEL. (051) 9373 87 
Technical maintenance, overhauls, inspection, repairs 
and ground handling 

















A REALLY MOBILE UNIT 
FOR RAPID LOCAL COOLING 


= 








REFRIGERATION... 
24,000 8.7.U./HR. 


AIR DELIVERY... 
400 CU.FT./MIN. 


The M.L. Coolair Minor solves air conditioning 
problems wherever men and machines work in 
intense heat and humidity. There is a complete 
range of M.L. cooling equipment powered by 
Diesel, Petrol or Electricity. 


COOLAIR MINOR 


MOBILE AIR CONDITIONING PLANT 

Designed and Manufactured by 

M.L. AVIATION COMPANY LTD. 
WHITE WALTHAM AERODROME, MAIDENHEAD, BERKS. ENGLAND 
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HIGH SHOCK RESISTANCE — GREATER TRANS- 
PARENCY THAN GLASS — LIGHT WEIGHT — 
PERMANENCY — EASE OF SHAPING — EASE OF 
MACHINING ARE THE QUALITIES WHICH EN- 
SURE FOR PLEXIGLAS THE WIDEST AND MOST 
INTERESTING APPLICATIONS IN ALL FIELDS. 


HEAD OFFICES TURIN 


«« » 
V. I WORKS : 
PORTO MARGHERA 
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/ THE GRAVINER £3; 
| FIREWIRE 4 


Comes in 5 and 10-foot lengths. 











Weighs less than 0°15 oz. per foot of sensing ele- 


ment. 
Requires no wiring in a firezone ... it is itself 


the wire. 


Protects a 4-engine transport for a weight penalty 
of less than 11-5 Ibs. 


Can give you a continuous record of nacelle mean 
ambients. 









Continues to monitor even if severed or crushed. 














STAND No.5 
S.B.A.C. EXHIBITION 
FARNBOROUGH 


\.-s GRAVINER cotnsroox, sucks, 
\ 









ENGLAND 
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LIGHT METAL DEEP DRAWING PRESSES 


= Double and Treble Acting 









QUICK ACTING, WITH 
PATENTED B.v.H. 
BLANKHOLDER AND 
REVERSIBLE DRIVE 





MODERATE 
PRICES. 

SHORT TIMES OF 
DELIVERY 
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NIEDERRHEINISCHE MASCHINENFABRIK 


BECKER & VAN HULLEN 


KREFELD - TEL. 28131 + TELEPR. 0853827 - TELEGR. BEKHUELLE 
AGENCIES IN ALL COUNTRIES 
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4, rue Galilée 





OFEMA 


OFFICE FRANCAIS D’EXPORTATION 


PARIS XVI°® 


DE 


MATERIEL AERONAUTIQUE 


Telephone : KLEber 89-10 


Sales office 


for the exportation of the French aircraft industry’s products 





Y a Uy 
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and propellers, excellent 


ew, will improve your 
i | life 
aircraft's performance, prolong its ang 
i r 
ts. They will ren e 
and reduce your cos os 
aircraft the same services as have made 


fame throughout the world. 


wees “tty 4 


WALTER MINOR 4-III 


air-cooled 4-cylinder in-line engine for sports, touring and training 


aircraft. Power 105 h.p. at 2,600 r.p.m. 


coe WALTER MIKRON Il 


small air-cooled 4-cylinder engine for light trainers and sports aircraft. 
Simple, practical design, light weight. Power 65 h.p. at 2,600 r.p.m. 


WAITER V401 


two-bladed propeller, pitch adjustable in flight with hand-operated 
mechanical adjustment. For Sokol aircraft. 


WALTER V40IE 


two-bladed propeller, pitch adjustable in flight to feathering position, 
with electric semi-aut tic adjust t. For 70 to 200 h.p. engines. 




















POTEZ fo 


GROUND SUPPORT AIRC 
450 H.P. POTEZ 8D ENGINE 


SOCIETE pes AVIONS er MOTEURS HENRY POTEZ 


46, avenue Kléber, PARIS XVIe 


Kléber 27-83 





RAFT 


POTEZAERO-PARIS 














E's FAURE HERMAN 


MOL 17-37 Boulogne s. Seine 


68, rue de |'Est 


ELECTRONIC 
FLOW METERS 


CONSUMPTION 
GAUGES 


REVOLUTION 
COUNTERS 


The electric flow meters are also made by Hobson 
(Wolverhampton), sole licence holders for Great Britain 
and the Commonwealth. 
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AD. STRUVER 





STRUVER ENERGIZERS 


for all types of aircraft 


GMBH AGGREGATEBAI 


S MICROMETRIQUES 


SOFRANCE- 


LES FILTRE 





Sofrance micrometric filters / 


provide the only 100% cer- / 
_- tain protection for turbojets , / 

against water and kerosene > 

impurities. / \ 







— Complete exclusion of water. \ 
J — Filtering to less than a micron. \ 
/ — Instantaneous cleaning by coun- } 
/ ter-current of filtered liquid. j 
! — Average life of elements: 2 / 
| million litres. / 
\ — All delivery volumes. f 
\ 
\. SOFRANCE fs 
~—_f--- also makes ff 5 
8 
filters for : / > 
2 


lubricating oils ; 
hydraulic circuits ; 
all liquid combustibles ; 


and a high efficiency water separator with security 
operating by difference of density 


SOFRANCE S.A. 


: ETO 35-19 








206, bs Péreire, PARIS- 17° 


_o-!, Rue © Ferrandiére, FRA. 82-52, 65-91, LYON 
eee % 34, Av. Maréchal Lec’erc, 37-26, 28-23, LIMOGES 
Motor Show - Stand 36 - Gallery A 
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NORD 250! 


SNCAN 


CMe 
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RUE VERNIER PARIS 17 GAL. 94- 


ee ; 9 
m | extiglass ” BIC OF PROGRESS , 


' ji Just as they solved the problem of 
stratospheric rocket — stabilisers, 

J TEXTIGLASS technicians are at your 
feeds... dlisticsal to study your problem of 
al v4 plastics reinforced with glass melelaiay 


* Technical data Bulletin and samples upon request 


IN FRANCE IN THE UNITED STATES : 
Pierre GENIN & C$. A.| CHENEY BROTHERS 
LYON MANCHESTER (Conn.) 


SALES: 
44, Rue Paul-Valéry - PARIS-16¢ SALES: TEXTIGLASS 


ul- é 
Tél. : PASSY 13-91 (3 lines) 92, Liberty Street, NEW YORK 6(N.Y.) 













SV IBREURS 


. ALLUMAGE 


DE REACTEURS 


VIL M meme IMPASSE THORETON - PAR 
TEL. VAU. 68-40 


GENtst 


RBG; BOOM, FANG 2 wc te ett he 
Ts So. 6 oe ao 6 oe eo a Oy G 
oo I ae ee ns eee 
I ale A eo ok Sk wp a eo aKa a eG 
Andyar S.A., Neuillys/Seine ............. 
Aviation Traders (Eng.) Ltd., London ......... 


British Timken Ltd., Birmingham, England 
Canadair Ltd., Montreal 





BEDEK AVIATION CORPORATION 


Lydda Airport, ISRAEL 


3 NORSEMAN Aircraft 


For Sale 


Price : $9500 each EX-LYDDA 


AIRFRAME TIME: Average 500 EA., can be certificated to CAA Speci- 
fication A-2-578 by A & E Licensed Personnel. 


ENGINES : 
Licensed Personnel to CAA Spec. 5E-2. 
INSTRUMENTS : pee — for day, night and I.F.R. All No Time Since 
verhaul. 
PROP : 12D40 No Time Since Overhaul. 
RADIO: SCR 274 (Command Set). 


ydd 


R 1340 AN-1, can be completely overhauled by CAA- 


Component spares for aircraft, newly overhauled, are also available at 
a. 
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S.A. 
GENEVA 


Line Blocks Half tones 
Three-colour plates 
Four-colour plates 
Drawings Retouching 
Vinylite plates 


Linee Aeree Italiane, Rome 


Olivetti, Ing. C., & C. S.p.Az., Ivrea 


Potez, Société des Moteurs, Paris 


RIV. Officine di Villar Perosa, Turin 


Short Brothers & Harland Ltd., Belfast 


S.N.C.A. du Sud-Ouest, Paris 
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Printed in Switzerland 


Backer, A. de, Air Equipment S.A., Brussels ....... 
Becker & van Hillen, Niederrheinische Maschinenfabrik, 

ee a ee ee ee 
Bedek Aviation Corp., Lydda Airport, Israel... . . . 
Bendix Aviation Corp., New York ........... 
Boeing Airplane Co., Seattle ............... 


Clichés Richter, Geneva .............6.6. 


Decca Navigator Co.,London............. 
DOCCR OGM LUE, GONGON .. ct tt 
Direktion der Offentlichen Bauten, Zurich ...... . 
Douglas Aircraft Co. Inc., Santa Monica. ....... 
Dunlop Rubber Co., Coventry. ........s...-. 


English Electric Co. Ltd., London ........... 
Eeso Export Corp., New York ........%3850.008 
eee ee ee 


Fairchild Engine & Airplane Corp., Hagerstown ... . 
Faure Herman, Boulogne ................ 
INN POU fie 2-5 ace oe ee ee ee 
Fokker, N.V. Koninklijke Nederlandse Vliegtuigenfabriek, 


Sd, Ow ee ee le we Swe oe 


Gilfillan Bros., Los Angeles, Calif. .......... 
Graviner Manufacturing Co. Ltd., Colnbrook. ..... 


Heenan & Froude Ltd., Worcester. .......... 
Iberia, Linéas Aéreas Espafiolas, Madrid ........ 


K.L.M. Royal Dutch Airlines, The Hague ....... 


Marconi's Wireless Telegraph Co. Ltd., Chelmsford . 

Martin-Baker Aircraft Co. Ltd, Denham ........ 
M.L. Aviation Ltd., Maidenhead ............ 
Mond Nickel Co. Ltd., Birmingham .......... 
ee 
Paureny MAGIO EtG, LONGON . 6 6 ww tte te 


Napier, D.& Son Ltt, London =. «6 tk et 


CRG POS bc 6 ew ee ee oe 
Pilatus-Flugzeugwerke A.G., Stans .......... 


Pye Telecommunications Ltd., Cambridge. ...... 


ee oe ee ee ee 
Salon de la Technique, Turin. ............ 
a 
A 
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Textiglass, S.A. Pierre Genin & Cie, Paris. ...... 
Turck, Jean, S.a.r.l., Cachan (Seine) ......... 
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PROVEN...IN PRODUCTION 


World’s First 4-in-1 Airport Radar at 
One-Sixth the Cost of GCA Radar 


New Gilfillan GCA Quadradar 


DELIVERY: 10 MONTHS FROM DATE OF ORDER 


Aceh Feds 


Surveillance to aa hat- te. oe) olger- lena) mike hah ol ad fale iiale| 


yNigelela am i- © 4 
40 Mile Radius '=1-54- We fot- tale © 4-1 OlE-soll- 84 Up to 50,000 Feet 


” 


| O52? P>-s 


: 


aN o) S CO N DS AT THE TURN OF A SWITCH, OPERATOR 
SELECTS ANY OF 4 RADAR DISPLAYS 
ew Gilfillan GCA Quadfadar provides —_— 

4 radar traffic contfol functi im” One simple, 


: e operator is provided 
accurate data on all aircraft in 3 dimen- 
sions for the first time in aviation history. The 


new Gilfillan GCA Quadradar also provides mul- 
tiple runway coverage; safe landing of all aircraft 
























and helicopters from any angle. Advantages 
never before possible with a single equipment — 
and at a cost one-sixth that of previous GCA radar. 
Now, the medium-size or small airport can pro- 
vide the safe, efficient, all-weather traffic control 
heretofore possible only at main terminals. 








, SEND FOR BROCHURE 
Cl; Yh, Please specify: Giltitian GCA Quadradar-M (Military Equipment) 
LAL Gilfillan GCA Quadradar-C (Civil Airport) 


Address: Gilfillan Bros.,1815 Venice Boulevard, Los Angeles, California 
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Y \the man from Esso... 


\ <the airline representative 






ESSO furnishes more than the highest known quality 

of aviation fuels and lubricants to airlines and other 

aircraft operators. A variety of related and superior 

By ESSO services also helped to pioneer the air routes 
fe we wg of the world. 

\ ie A Since the early days of the aviation industry, 

ESSO marketers have maintained a staff of skilled 

representatives at the service of aircraft operators 

and owners in need of professional aid and experience 























Another good reason why: in the coordination of flight with ground service 


of all the World's International requirements, 


Airlines 8 out of 10 use Whether helping to set up refueling supply points for 
an international airline route or aiding the small 
operator with advice on local currency exchange 
problems, the Airline Representative is an important 
link between users and marketers of ESSO fuels 

and lubricants. Through him, ESSO Aviation 
Products, skills and service are made available to the 
industry—whenever and wherever they are needed. 





AVIATION PRODUCTS 








